the  NEW  JtgjgBJgfur  BRIDGE  CRANE 


Pictured  above  —  New  ties 
are  on  the  push  car  behind 
the  crane.  Old  ties  are 
placed  on  the  push  car  in 
front.  The  Bridge  Crane 
removes  old  ties  and  in- 
stalls new  ones  by  clamp- 
ing the  ends  of  the  ties. 
Pictured  at  left  —  Replac- 
ing raising  timber. 


The  Bridge  Crane  is  designed  to  enable  bridge  forces  to  replace  ties, 
caps,  stringers  and  raising  timber  on  open  deck  trestles  rapidly  and 
economically. 

Very  similar  in  appearance  to  our  Tie  Crane,  the  Bridge  Crane  was 
designed  from  the  rails  up  for  the  heavy  lifting  jobs  required  for  bridge 
work. 

Hydraulic  winch  available  to  provide  4,000  pound  lifting  capacity  at  10 
feet  from  the  center  line  of  track. 

Articulated  boom  with  hydraulic  grapple  permits  the  operator  to  pick 
up  a  new  tie  by  the  end  from  the  push  car  and  insert  it  in  place  without 
resetting  a  clamp  or  hooks. 
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Cape    Cod    Ccnal    Bridge,    Buzzards    Bay,    Mass. 


Excellent  performance 
for  over  40  years  ...  on 
Torrington  Bearings 

And  there's  a  long  life  expectancy 
still  remaining  in  the  Torrington  main 
sheave  bearings  now  in  service  on  the 
Cape  Cod  Canal  Bridge. 

Torringfon's  long  experience  in  the 
highly  specialized  field  of  bridge 
bearings  has  resulted  in  economy  and 
precise  control  for  a  number  of  other 
applications  that  include  single  and 
double  bascule,  retractable  and  float- 
ing spans.  Let  a  Torrington  bearing 
specialist  show  you  how  the  operation 
of  a  movable  span  can  be  improved 
through  the  use  of  antifriction  bear- 
ings —  Torrington  Roller  Bearings  — 
known  the  world  over. 

THE  TORRINGTON   COMPANY 
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79  CONFERENCE  TO  BE  HELD  IN  ATLANTA 


The  1979  conference  of  the  American  Railway  Bridge  and  Building 
Association  will  be  held  in  Atlanta,  Georgia  on  October  15-18.  This  will 
be  the  first  time  in  3  8  years  that  the  meeting  will  be  held  in  a  location 
other  than  Chicago. 

1979  will  be  a  REMSA  exhibit  year  and  will  be  the  railroad  supply  in- 
dustry's most  complete  showing  of  engineering  and  M/W  equipment, 
products  and  supplies. 


REMSA  '79  will  have  150,000  square  feet  of  indoor  exhibit  space  at  the 
Georgia  World  Congress  Center,  one  of  the  newest  and  finest  exhibit 
halls  in  the  country.  Technical  meetings  of  the  Association  will  be  held 
in  the  World  Congress  Center  adjacent  to  the  Exhibit  area.  In  addition, 
outdoor  exhibits  will  be  held  on  more  than  8,000  lineal  feet  of  track  in 
the  Industry  Yard  of  the  Central  of  Georgia  Railroad  (Southern  Rail- 
road). Actual  working  exhibits  of  machinery  will  be  permitted  at  the 
outdoor  area. 


Headquarters  hotel  for  the  conference  will  be  the  Hyatt  Regency 
Atlanta.  A  shuttle  bus  service  between  the  hotel  and  the  Congress  Center 
and  between  the  Congress  Center  and  the  Industry  Yard  will  be  main- 
tained. 

An  expanded  program  of  activities  of  the  ladies  will  be  centered  in  the 
Hyatt  Regency,  and  the  annual  REMSA  Banquet  will  be  held  there  on 
Wednesday  evening. 

The  Conference  will  feature  a  comprehensive  program  of  excellent 
speakers  and  reports.  Southern  hospitality  plus  fine  Atlanta  weather  will 
make  this  the  finest  conference  and  exhibit  ever  presented  in  the  United 
States. 
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REGISTRATION  totaled  742  railroaders  and  132  ladies. 


September  18,  1978 


Will  those  in  the 
into  the  meeting 
at  the  rear  please 
we    can    start    our 


The  83rd  Annual  Conference  of  the 
American  Bridge  &  Building  Association 
was  called  to  order  at  the  Hyatt  Regen- 
cy— Chicago,  Monday,  September  18, 
1978,  at  9:30  A.M.  j.  R.  Iwinski,  pre- 
siding. 

This  is  a  Joint  Session  with  the  Road- 
masters  and  Maintenance  of  Way  As- 
sociation. 

President    Iwinski: 
lobby    please    come 
room?  Will  someone 
close    the    doors    so 
meeting? 

As  President  of  the  American  Railway 
Bridge  &  Building  Association,  on  behalf 
of  Mr.  R.  J.  Pullem,  President  of  the 
Roadmasters,  I  declare  this,  the  83rd 
Annual  Conference  of  the  American 
Railway  Bridge  and  Building  Associa- 
tion, and  the  90th  Annual  Conference  of 
the  Roadmasters  and  Maintenance  of 
Way  Association  to  be  in   Joint  Session. 

It  is  proper  that  we  pause  and  ask 
for  divine  guidance,  and  inspiration  at 
the  opening  of  our  meeting.  I  would  like 
to  introduce  the  Reverend  Le  Roy 
Cronkhite,  Pastor,  Central  Church  of 
Chicago,  who  will  deliver  the  Invoca- 
tion. 

Reverend  Cronkhite:  Let  us  please 
stand. 

Let  us  be  in  a  spirit  of  prayer. 

O  Lord  God,  on  this  morning,  at  the 
beginning  of  the  week,  an  opportunity 
for  deliberation  and  consideration,  a 
chance  for  people  to  renew  acquaint- 
ances but,  more  importantly,  to  carry  on 
the  work  with  which  thev  are  concerned. 


we  do  seek  your  presence  to  guide  them 
in  all  thev  seek  to  accomplish  during 
this  week. 

We  thank  you  for  the  evidence  of  the 
past  that  have  made  this  country  great. 
The  ways  in  which  people  are  fostering 
good  will,  have  worked  together,  with  a 
determination  to  make  the  United  States 
of  America  great. 

May  those  evidences  that  come  from 
the  events  of  last  night  somehow  fill  and 
inspire  each  one  of  us  here  that  it  mav 
be  that  spirit  of  good  will  towards  all. 
That  this  may  prove  to  be  in  these  con- 
ferences a  great  experience  and  those 
who  lead  it  have  the  sense  of  participa- 
tion in  something  significant  in  their 
lives.  Be  with  each  one  and  bless  them. 

For  this  we  pray.  Amen. 

President  Iwinski:  Thank  you,  Rev- 
erend Cronkhite.  Please  feel  free  to  leave 
whenever  vou  wish.  Of  course,  if  you 
care  to  remain  for  all  or  any  part  of  our 
program,  vou  are  certainly  welcome  to 
do  so. 

I  join  with  President  Pullem  in  wel- 
coming vou  to  this  first  Joint  Session  of 
our  two  Associations.  We  certainly  hope 
you  will  enjoy  your  visit  to  Chicago  and 
that  our  interesting  and  informative  pro- 
gram will  prove  beneficial  to  you. 

We  have  a  verv  interesting  program 
tor  the  ladies.  Registration  is  in  the 
Water  Tower  Room,  where  they  will  be 
served  coffee  and  rolls  this  morning.  An 
interesting  trip  has  been  planned  tor 
tomorrow. 

As  you  may  note,  this  meeting  is  now 
called  an  Annual  Conference  instead  of 
an    Annual    Convention,    as    it    has   been 
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for  many  years.  The  Executive  Boards  of 
both.  Associations  voted  to  make  the 
change  to  realistically  reflect  the  true 
purpose  of  the  reports  and  the  special 
features  presented  in  our  program. 

I  will  now  turn  the  meeting  over  to 
Mr.  Pullem,  President  of  the  Roadmas- 
ters  and  Maintenance  of  Way  Associa- 
tion, Mr.  Pullem. 

President  Pullem:  Thank  you  very 
much,  Mr.  Iwinski. 

I  wish  to  echo  President  Iwinski's 
welcome  and  hope  vou  each  enjoy  an  in- 
formative and  rewarding  conference  and 
are  able  to  leave  with  knowledge  vou 
have  received  for  having  attended. 

I  would  like  now  to  introduce  to  you 
some  of  the  officers  and  directors  of  the 
Roadmasters  and  Maintenance  of  Wav 
Association. 

A  few  of  the  members  are  not  here 
this  morning  because  of  other  duties, 
either  in  the  foyer  or  other  places,  as 
they  attend  to  the  business  at  hand. 

If  you  will,  please  stand  while  I  call 
your  names  and  will  vou,  in  the  audi- 
ence, withhold  vour  applause  until  after 
everyone  is  introduced. 

On  the  far  left,  Mr.  B.  H.  Price,  Senior 
Development  Engineer,  Bessemer  & 
Lake  Erie,  Greenville,  Pennsylvania. 

Mr.  H.  E.  Lewandowski,  General 
Roadmaster,  Chicago,  Milwaukee,  St. 
Paul  &  Pacific,  located  in  Chicago,  Illi- 
nois. 

Mr.  C.  D.  Barton,  District  Engineer, 
Missouri  Pacific,  North  Little  Rock,  Ar- 
kansas. 

Mr.  H.  M.  Hamilton,  Engineer,  Main- 
tenance of  Way,  Algoma  Central  Rail, 
Sault  Ste.  Marie,  Canada. 

K.  W.  Sutherland,  Supervisor,  Main- 
tenance of  Wav,  Canadian  Pacific  Rail- 
road,  Toronto,   Canada. 

Mr.  M.  B.  Mitchell,  Superintendent 
of  Safety,  Maintenance  of  Way,  South- 
ern Railway,  Atlanta,  Georgia. 

Mr.  W.  H.  Ferryman,  Director  of  En- 
gineering, Denver  Region,  Burlington- 
Northern,   Denver,   Colorado. 

Mr.  B.  D.  Sorrels,  District  Engineer, 
Atchison,  Topeka  &  Santa  Fe,  Amarillo, 
Texas. 


Mr.  D.  T.  Gale,  Engineer  of  Track, 
Union  Pacific,  Salt  Lake  City,  Utah.  Mr. 
Gale  is  our  Second  Vice  President. 

Our  First  Vice  President,  Mr.  R.  E. 
Frame,  Director  of  Rehabilitation  and 
Capital  Planning,  ConRail,  Philadelphia, 
Pennsvlvania. 

And  our  Treasurer,  Mr.  H.  D.  Hahn, 
Bridge  Engineer,  Chicago  &  North  West- 
ern Transportation  Company,  Chicago, 
Illinois. 

Mr.  Massev,  our  Director,  is  taking 
care  of  the  ladies,  at  the  registration, 
and  he  is  in  charge  of  their  entertain- 
ment, and  he  cannot  be  here  right  now. 

Mr.  Hernandez  and  Mr.  Harris,  also 
Directors,  are  not  at  the  front  right  now 
but  they  will  be  introduced  at  a  later 
time. 

And,  of  course,  our  Secretary,  Ann 
Wilson,  is  outside  and  you  will  be  in- 
troduced to  her.  Most  of  you  probably 
already   are   acquainted  with  her. 

Now,  if  you  will,  you  mav  applaud. 
( Applause ) 

Thank  vou  very  much,  Mr.   Iwinski. 

President  Iwinski:  I  would  like  to 
introduce  to  you  some  of  the  Officers 
and  Directors  of  the  Bridge  &  Building 
Association,  whose  diligent  efforts  have 
helped  make  this  Conference  possible. 
Those  whose  presence  is  required  else- 
where will  be  introducd  at  tomorrow's 
joint  Session. 

Will  the  gentlemen  please  stand  as  I 
call  their  names  and  will  the  audience 
please  withhold  their  applause  until  all 
have   been   introduced? 

Starting  on  my  extreme  right,  Mr.  W. 
C.  Sturm,  1st  Vice  President.  He  is 
Senior  Project  Engineer  of  the  Elgin, 
Joliet  &  Eastern  Railway,  Joliet,  Illinois. 

Mr.  W.  S.  Stokelv,  Director,  Building 
Civil  Engineer,  ICG,  Chicago. 

Mr.  W.  H.  Rankin,  Immediate  Past 
President,  Senior  Structural  Engineer, 
St.  Louis  -  San  Francisco  Railroad. 
Springfield,  Missouri. 

Mr.  W.  H.  Huffman,  Treasurer,  As- 
sistant Vice  President  &  Chief  Engineer, 
Retired,  Chicago  &  North  Western 
Transportation  Company,  Chicago,  Illi- 
nois. 
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Mr.  K.  L.  Wammel,  Director,  Assist- 
ant Division  Engineer,  Southern  Pacific, 
Portland,  Oregon. 

Mr.  W.  E.  Halley,  Manager,  Fire  Pre- 
vention, Chicago  &  North  Western 
Transportation  Company,  Chicago,  Illi- 
nois. 

Mr.  W.  }.  Gunkle,  Director,  Senior 
Structural  Inspector,  ConRail,  Philadel- 
phia, Pennsylvania. 

Mr.  J.  W.  Chambers,  3rd  Vice  Presi- 
dent, Bridge  Construction  Engineer, 
Missouri  Pacific,  St.  Louis,  Missouri. 

Mr.  D.  C.  Gould,  2nd  Vice  President, 
Assistant  Structural  Engineer,  Union  Pa- 
cific, Omaha,  Nebraska. 

I  am  J.  R.  Iwinski,  Assistant  Chief 
Engineer,  Public  Works,  Chicago  & 
North  Western  Transportation  Company, 
Chicago,  Illinois. 

You  mav  now  applaud.   (Applause) 

You  will  meet  the  other  gentlemen  on 
the  Speaker's  Table  as  the  program  con- 
tinues. Mr.  Pullem. 

President    Pullem:    Thank   vou    again. 

I  get  the  honor  at  this  time  to  intro- 
duce someone  to  you  again  with  whom 
most  of  you  are  probablv  well  ac- 
quainted. We  are  fortunate  this  morn- 
ing to  have  with  us  a  representative  who 
is  in  attendance  at  most  of  the  Confer- 
ences being  held  in  the  railroad  industry. 
He  is  Mr.  Earl  Hodgkins.  Mr.  Hodg- 
kins  is  presently  Executive  Director  of 
the  AREA  and  Engineering  Division  of 
the  AAR. 

Mr.  Hodgkins  has  been  in  railroading 
since  he  was  16  years  old.  He  began  his 
career  with  the  Railway  Express  Agen- 
cy in  Woodville,  New  Hampshire,  while 
still  in  high  school. 

After  serving  in  Europe  during  World 
War  II,  he  went  to  the  University  of 
New  Hampshire,  graduating  in  1950, 
after  which  he  joined  the  Boston  & 
Maine  in  Boston  and  then  went  to  Port- 
land with  the  Maine  Central  prior  to 
coming  to  Chicago. 

Mr.  Hodgkins  was  Associate  Editor 
on  Railway  Track  &  Structures  and 
joined  the  AREA  as  Executive  Secre- 
tary in  1964.  Mr.  Hodekins. 


Greetings  from  AREA 

Mr.  Hodgkins:  President  Pullem, 
President  Iwinski,  fellow  members  of  the 
B  &  B  and  Roadmasters  Association, 
guests,  and  ladies,  if  there  are  any  pres- 
ent. 

I  am  personally  delighted  to  be  able 
to  be  with  you  today.  I  am  really  here 
representing  Bill  Autrey,  our  current 
AREA  President,  who  is  in  Australia, 
which  is  a  tough  assignment.  He  gave 
the  keynote  address  at  the  Heavy  Haul 
Railway  Conference  in  Perth,  Australia, 
and  he  is  mixing  a  little  vacation  with 
it,  touring  various  islands,  including 
Japan,  of  the  Southwest  Pacific  before 
he  returns  early  next  month  to  his  du- 
ties. 

Mr.  Durham,  our  Senior  Vice  Presi- 
dent, who  is  on  the  program  to  give 
greetings,  is  pretty  well  grounded  on 
the  Norfolk  &  Western  because  of  the 
strike  that  is  currently  going  on  and 
which  has  been  going  on  for  some  time. 
Mike  Lucas,  the  Junior  Vice  President, 
is  in  Washington,  D.C.,  today  carrying 
on  Engineering  Division  business.  We 
had  a  meeting  with  the  National  Trans- 
portation Safety  Board  and  other  AAR 
offices.  I  was  supposed  to  be  there  but 
I  felt  this  assignment  was  important 
enough  to  make  the  change. 

I  bring  greetings  and  best  wishes 
from  the  officers  and  members  of  the 
American  Railway  Engineering  Associa- 
tion to  the  American  Railway  Bridge  & 
Building  Association  and  the  Roadmas- 
ters and  Maintenance  of  Way  Associa- 
tion of  America. 

I  have  been  a  member  of  those  two 
Associations  for  20  vears  now.  This  is 
my  19th  B  &  B  and  Roadmasters  Con- 
vention, or  Conference.  The  only  one  I 
missed  was  when,  concurrent  with  the 
B  &  B  and  Roadmasters,  I  was  in  the 
hospital  undergoing  open  heart  surger) 
and  I  was  not  able  to  make  it. 

Your  program  shows  most  interesting 
and  timely  reports  and  features.  1  hope 
your  attendance  will  be  large. 

Great  changes  in  both  the  track,  road- 
wax   and  bridges  and  buildings  have  oc- 
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curred  in  our  industry  in  the  past  20 
years.  More  changes  are  on  the  way. 
It  is  not  going  to  stop.  These  changes 
will  challenge  the  ingenuity  and  the 
adaptability  of  railway  engineers  and 
supervisors  of  all  levels.  New  faces  are 
constantly  coming  on  the  scene.  These 
need  to  be  trained  to  take  the  places  of 
others  approaching  retirement  age,  or 
leaving  active  railroad  service.  These 
young  people  need  knowledge.  Very, 
very  few  civil  engineering  schools  in  the 
country  offer  railroad  courses.  A  few  do. 
Thev  really  are  on-the-job  training  inter- 
faced with  experienced  railroad  engi- 
neers and  supervisors  which  is  needed  in 
order  to  get  the  knowledge  to  take  their 
places  in  the  industry  and  to  help  us 
face  the  trying  times  in  the  future. 

This  will  be  greatly  assisted  bv  the 
work  of  our  three  technical  associations 
in  the  engineering  and  maintenance 
field,  and  the  continued  cooperation  and 
work  of  the  knowledgeable  and  innova- 
tive people  in  the  railroad  supply  indus- 
try, as  represented  in  the  outstanding 
Railway  Engineering  Maintenance  Sup- 
pliers Association.  We  need  and  want 
the  help  and  support  of  the  supply  peo- 
ple. 

Now,  just  a  few  words  about  upcom- 
ing AREA  activities.  You  are  all  invited 
to  be  with  us  at  Minneapolis  on  October 
12  at  the  Radisson  downtown  hotel, 
when  the  14th  Annual  Regional  Meet- 
ing of  the  AREA  will  be"  held.  This 
meeting  is  under  the  direction  of  the 
Chief  Engineer,  Design,  of  the  Burling- 
ton-Northern. A  fine  program  has  been 
prepared  for  this  Regional  Meeting. 

The  next  AREA  and  Engineering  Di- 
vision AAR  Annual  Technical  Confer- 
ence will  be  March  26-28,  1979,  Mon- 
day to  Wednesday,  at  the  Palmer  House 
here  in  Chicago. 

We  are  working  diligently  on  the  pro- 
gram and  we  hope  to  come  up  with  one 
that  will  have  outstanding  and  timely 
features,  as  we  have  tried  to  do  in  the 
past. 

I  want  to  thank  you  foi  the  oppor- 
tunity of  bringing  greetings  from  the 
American  Railway  Engineering  Associa- 


tion, and  I  hope  and  wish  you  success 
and  best  wishes  for  a  great  Conference 
this  year.  Thank  you.   (Applause) 

President  Pullem:  Thank  you  very 
much,  Mr.  Hodgkins.  We  are  certainly 
glad  you  were  able  to  change  vour  plans 
and  are  here  with  us. 

I  will  now  turn  the  podium  back  to 
Mr.   Iwinski. 

President  Iwinski:  Thank  you,  Mr. 
Pullem. 

Another  organization  is  very  close  to 
the  B  &  B  and  Roadmasters  in  helping 
to  make  this  convention  a  success.  That 
is  the  Railway  Engineering  Maintenance 
and  Supply  Association,  more  common- 
ly known  to  us  as  REMSA.  I  would  like 
to  introduce  Mr.  J.  M.  Richardson,  of 
Strato-Flex,  Inc.,  of  Wheaton,  Illinois, 
as   President   of   REMSA.    Mr.    Richard- 


Greetings  from   REMSA 

Mr.  Richardson:  President  Pullem, 
President  Iwinski,  special  guests,  ladies 
and  gentlemen: 

It  is  indeed  an  honor  for  me  as  Presi- 
dent of  REMSA  to  be  asked  to  join  in 
welcoming  you  to  the  90th  Annual  Con- 
ference of  the  Roadmasters  and  83rd 
Conference  of  the  Bridge  &  Building  As- 
sociation. The  longevity  of  these  two 
groups  is  certainly  noteworthy  and  I 
know  that  all  members  of  REMSA  join 
me  in  wishing  you  a  very  successful 
and  productive  1978  meeting. 

At  this  time,  I  would  like  to  present 
to  Dick  Pullem  REMSA's  gold  pin, 
which  reads,  "President  —  Roadmasters 
and  Maintenance  of  Way  Association  of 
America,  1977-1978." 

Dick,  it  is  a  pleasure  to  present  this 
to  you  with  our  congratulations. 

President  Pullem:  Thank  you  very 
much,  Jim.  I  appreciate  it.   (Applause) 

Mr.  Richardson:  Also,  to  J.  R.  Iwinski, 
I  would  like  to  present  on  behalf  of  our 
membership  a  matching  pin,  which 
reads,  "President  —  American  Railway 
Bridge  &  Building  Association  —  1977- 
1978."  Jerry.    (Applause) 

President  Iwinski:  Thank  you  very 
much. 
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Mr.  Richardson:  We  all  hope  that 
vour  stay  in  Chicago  and  in  the  Hyatt 
Regency  will  be  pleasant.  The  Officers 
and  Directors  of  REMSA  are  at  your 
call.  If  there  is  anything  we  can  do  to 
make  your  stav  more  enjoyable  and 
problem-free,  please  do  not  hesitate  to 
call  on  us. 

As  vou  know,  the  1979  meeting  of 
your  groups  will  be  held  in  Atlanta,  Oc- 
tober 15-18,  in  connection  with  exhibits 
to  be  held  in  the  World  Congress  Cen- 
ter and  on  track  in  the  industry  yards 
of  the  Southern  Railway.  We  would  like 
to  suggest  that  all  of  you  mark  these 
dates  on  your  calendar  so  as  not  to  miss 
the  finest  exhibit  yet  held  by  REMSA. 
We  know  that  many  of  you  are  looking 
forward  to  the  Annual  Ranquet  Tuesday 
evening  in  the  Regency  Ballroom.  Com- 
plimentary tickets  are  available  to  all 
registered  railroad  personnel  and  their 
wives.  You  will  hear  more  about  the  en- 
tertainment at  the  Ranquet  shortly. 

Thank  you  very  much.    (Applause) 

President  Iwinski:  Thank  you,  Mr. 
Richardson. 

I  would  like  to  introduce  Mr.  R.  C. 
Crosbv  of  Marmon  Automotive,  Nash- 
ville, Tennessee,  and  Vice  President  of 
REMSA,  who  has  some  news  for  us. 

Mr.  Crosby:  Thank  vou,  Mr.  Presi- 
dent, President  Dick.  As  Jim  indicated, 
we  do  have  plans  for  tomorrow  night  for 
the  Annual  REMSA  Ranquet  and  Show. 
We  at  REMSA  are  mighty  proud  to 
have  this  opportunity  to  do  this  show. 
We  think  you  are  going  to  enjov  it. 

The  doors  will  open  at  6:30.  Bennv 
Sharp,  whom  most  of  you  know,  an  old 
friend  of  ours,  is  in  charge  of  the  enter- 
tainment. He  has  a  Trio  lined  up  to  greet 
us  at  the  door,  a  song  stylist,  and  a  com- 
edy team.  We  think  it  is  going  to  be  a 
real  good  show. 

As  Jim  has  said,  railroaders  and  their 
ladies  are  our  guests.  We  look  forward 
to  having  you  there.  Y'all  come  because 
it  is  going  to  be  a  fine  party.  See  you 
tomorrow  night  at  6:30.    (Applause) 

President  Iwinski:  Thank  you,  Mr. 
Crosby. 

Refore  we  start  the  main  body  of  this 


morning's  program,  a  gentleman  in  our 
audience  deserves  special  recognition. 
Will  Mr.  Hernan  Solardi  please  come 
to  the  rostrum? 

As  some  of  you  may  recall,  back  in 
the  early  part  of  this  year  a  serious  dis- 
ruption of  commuter  services  on  the 
Chicago  Transit  Authority  Elevated  and 
the  Rock  Island  Railroad  occurred.  The 
steel  vents  supporting  the  CTA  elevated 
tracks  where  thev  pass  over  the  Rock 
Island  tracks  were  found  to  be  cracked 
and  essentially  in  a  state  of  failure.  Mr. 
Solardi  was  Assistant  Rridge  Engineer 
for  the  Rock  Island  and  is  the  gentle- 
man who  detected  the  incipient  failure 
and  determined  the  seriousness  so  that 
the  CTA  engineers  could  be  warned  to 
take  remedial  action. 

Fortunately,  traffic  was  stopped  be- 
fore any  incidents  occurred  that  could 
have  had  potentially  serious  conse- 
quences to  both  life  and  property. 

Hernan,  I  am  pleased  to  present  this 
award  to  you  in  recognition  of  vour 
exemplary  conduct  in  handling  of  a  very 
serious  situation. 

The  award  reads:  "Presented  to  Her- 
nan Solardi  for  meritorious  service  to 
the   railroad   industry."    (Applause) 

Mr.    Solardi:    Thank    you. 

President  Iwinski:  It  is  now  my  dis- 
tinct pleasure  to  introduce  our  Kevnote 
Speaker,  Mr.  J.  R.  Wolfe,  President  and 
Chief  Executive  Officer  of  the  Chicago 
&  North  Western  Transportation  Com- 
pany. 

Mr.  Wolfe  was  elected  President  of 
the  Employee  Owned  Chicago  &  North 
Western  Transportation  Compam  on 
September  1,   1976. 

He  began  his  railroad  career  as  the 
Corporate  Counsel  for  the  Chicago.  Bur- 
lington &  Quiney  Railroad  in  1963.  He 
served  with  the  Burlington  until   1965. 

Between  1965  and  J  968,  Mr.  Wolfe 
served  in  the  fudge  Advocate  Ceneral 
Corps  of  the  U.  S.  Armv,  obtaining  the 
rank  of  Captain. 

Upon  his  discharge,  he  rejoined  the 
Burlington  Railroad's  legal  staff,  where 
he  continued  until  1959.  when  he  joined 
the  Southeastern  Conference  Committee, 
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representing  that  group  in  various  labor 
negotiations,  including  the  Presidential 
Railroad   Commission   deliberations. 

In  1964,  Mr.  Wolfe  became  General 
Attorney  for  the  newly  created  National 
Railway  Labor  Conference,  NRLC, 
formed  to  represent  the  railroad  indus- 
try in  national  labor  negotiations. 

In  1968,  he  became  General  Counsel 
for  NRLC. 

That  same  year  he  joined  the  Chicago 
&  North  Western  as  Vice  President,  La- 
bor Relations.  He  later  was  assigned  the 
responsibility  for  corporate  industrial  en- 
gineering and  staff  projects  for  the 
CNW. 

In  September,  1973,  he  was  elected 
Vice-President  of  Operations  and  had 
supervision  of  the  railroad's  transporta- 
tion, engineering  and  mechanical  func- 
tions affecting  freight  operations  in  elev- 
en states  and  suburban  passenger  oper- 
ation serving  100,000  dailv  riders  in  the 
Chicago  area. 

Mr.  Wolfe  is  a  third  generation  rail- 
roader and  has  more  than  two  decades 
of  experience  in  rail  transportation.  His 
grandfather  was  a  locomotive  engineer 
for  the  old  Wabash  Railroad.  His  father, 
the  late  and  highly  respected  James  E. 
(Doc)   Wolfe,  was  a  Vice-President  for 


the  old  Chicago,  Burlington  &  Quincy 
Railroad.  "Doc"  Wolfe  is  renowned  as  a 
negotiator  for  the  railroad  industry. 
Presidents  Eisenhower,  Kennedy  and 
Johnson  appointed  him  to  sit  on  Boards 
dealing  with  rail-labor  problems. 

The  younger  Wolfe  earned  his  Bache- 
lor's degree  from  Lovola  University  in 
Chicago  in  1951.  He  received  a  Juris 
Doctor's  degree  from  DePaul  University 
in  Chicago  in  1953. 

He  is  admitted  to  practice  law  before 
the  U.  S.  Supreme  Court,  the  Illinois 
Supreme  Court,  other  federal  and  mili- 
tary courts,  and  before  the  Interstate 
Commerce  Commission. 

Mr.  Wolfe  is  a  Trustee  of  the  Rail- 
road, a  member  of  the  Board  of  Direc- 
tors and  a  member  of  the  Boards  of  the 
Northern  Illinois  Gas  Companv,  his  par- 
ent Company,  NICOR,  and  DePaul  Uni- 
versity. 

He  and  his  wife  and  children  reside 
in  Hinsdale,  Illinois,  a  Chicago  suburb. 

Mr.  Wolfe's  address  is  entitled,  "The 
Midwest  —  Problems  —  But  Progress, 
Too,"  which  I  am  sure  will  be  of  ex- 
treme  interest  to   all  railroaders. 

It  is  with  great  pleasure  that  I  intro- 
duce to  vou  Mr.  James  R.  Wolfe.  (Ap- 
plause ) 
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Presidents  Pullem  and  Iwinski,  Rev- 
erend Cronkhite,  Mr.  Hodgkins  of  the 
AREA,  Mr.  Richardson  of  REMSA,  dis- 
tinguished members  and  guests,  ladies 
and   gentlemen: 

At  the  very  outside,  I  would  like  to 
say  I  regard  it  certainly  an  honor  to 
have  been  asked  to  speak  before  you  to- 
dav.  The  American  Railway  Bridge  & 
Building  Association  and  the  Roadmas- 
ters  and  Maintenance  of  Way  Associa- 
tion are  verv  important  organizations  to 
the  future  and  health  of  our  industry 
which  have  distinguished  histories  and 
it  is  certainly  a  pleasure  to  be  with  you. 

I  recall  when  I  was  about  five  years 
of  age  in  a  little  river  town  called  Han- 
nibal, Missouri,  from  the  old  Chicago, 
Burlington  &  Quincy,  my  father  brought 
a  friend  home  for  a  friendly  visit  and 
perhaps  a  little  drink  and  I  heard  the 
name  "roadmaster"  mentioned,  and  I 
remember  saying  to  mv  Dad,  "What's  a 
roadmaster?"  About  an  hour  and  a  half 
later,  I  had  some  notion  of  what  a  road- 
master does. 

I  have  asked  some  of  our  people  what 
a  roadmaster  does  in  a  little  different 
vein  latelv  and  the  answer  has  basically 
been  the  same,  "A  roadmaster  is  an  ex- 
tremely important  officer  of  the  railroad 
team,  particularly  in  this  dav  and  age, 
when  so  much  work  needs  to  be  done 
on  our  track  structures."  Of  course,  very 
few  people,  in  fact,  verv  few  people  in 
our  own  industry  realize  how  many 
bridges  and  bridge  structures  each  rail- 
road has  to  maintain  and  operate,  and 
what  a  really  large  and  substantial  task 
it  is  to  keep  up  with  that  work.  Of 
course,  that's  the  job  that  you  fellows 
have  to  do. 

I  wish  you  well  in  your  deliberations 
as  you  proceed  with  '.our  Conference.  I 
have  looked  at  vour  schedule  and  it  cer- 
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tainly  looks  to  me  to  be  an  interesting 
one  and  one  I  am  sure  from  which  all 
of  you  will  benefit. 

Problems  facing  the  industry 

Getting  to  the  theme  of  inv  talk  this 
morning,  it  certainly  will  not  come  as 
any  surprise  to  you  people  in  this  room 
to  hear  some  very  formidable  problems 
and  challenges  are  facing  this  industry. 
The  answers  and  solutions  to  these  will 
almost  certainly  determine  whether  we 
as  an  industry  will  exist,  at  least  in  our 
present  free  enterprise  form,  a  decade 
from  now,  and  maybe  a  whole  lot  sooner 
than    that. 

The  problems  facing  the  railroad  in- 
dustry, as  I  sec  them,  fall  into  three 
basic  categories. 

1.  The  physical  condition  ot  the  rail- 
road plant. 

2.  The  inability  of  the  railroads  to 
price  their  service  competitively. 
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3.  The  continuous  public  subsidiza- 
tion of  the  principal  competitors  of  the 
railroads. 

ConRail  a  solution  to 
physical  condition? 

Now  I  know  as  far  as  you  are  con- 
cerned, it  is  category  No.  1  that  gets 
your  attention  —  the  physical  condition 
of  the  rail  plant.  A  large  share  of  this 
nation's  rail  plant  —  and  I  mean  bv  that 
the  track,  the  roadbed,  the  bridges  and 
the  structures  —  need  attention.  We  all 
know  what  happened  in  the  east  with 
the  collapse  of  the  Penn-Central  in  the 
late  1960's.  In  fact,  virtually  the  entire 
railroad  system  in  the  northeastern 
United  States  slid  into  bankruptcy.  Tens 
of  thousands  of  miles  of  roadbed  were 
in  disrepair.  The  answer,  or  at  least  an 
attempt  at  a  solution,  was  ConRail. 
Whether  or  not  ConRail  is  going  to  prove 
to  be  the  definitive  solution  to  the  ills 
that  plague  the  northeastern  rail  system 
is  still  very  much  an  open  question,  but 
every  railroad  man  in  the  country,  every 
legislator,  every  shipper  and,  indeed, 
every  taxpayer,  is  watching  ConRail 
very  closely. 

As  I  say,  whether  or  not  ConRail  is 
going  to  work  and  solve  that  problem, 
only  time  will  tell,  but  I  know  that  all 
of  us  here,  and  every  railroad  man  hopes 
that  it  will,  since  the  alternative,  out- 
right nationalization,  is  grim  indeed. 
Whether  or  not  all  of  us  agree  with 
what  is  being  done  in  the  northeast,  or 
how  it  is  being  done,  at  least  the  prob- 
lem is  being  addressed.  Something  IS 
being  done,  something  IS  being  at- 
tempted, and  I  am  personally  very  hope- 
ful that  it  will  work. 

In  the  final  outcome,  however,  much 
will  depend  upon  the  extent  to  which 
the  political  arena  permits  ConRail  man- 
agement to  operate  as  a  business,  free 
of  undue  political  pressure.  Thus  far, 
many  of  ConRail's  problems  stem  from 
that  very  source. 

Midwestern    Problems 

However,    now    I    would    like    to    tell 


you  a  little  bit  about  another  section 
with  which  I  am  much  more  familiar 
and  that  is  the  midwest.  As  everyone 
knows,  the  midwestern  rail  system  has 
had  and  is  having  its  problems,  but  it  is 
making  progress— progress  towards  solv- 
ing the  problems— and  that  is  something, 
I  think,  that  is  not  quite  generally  under- 
stood bv  the  public. 

The  nature  of  the  problem  for  the 
midwestern  railroads  is  well  known.  A 
rail  plant  that  was  laid  down  prior  to  the 
turn  of  the  century;  a  proliferation  of 
unproductive,  wasteful  branch  lines  that 
have  long  since  lost  any  semblance  of 
viability;  a  maze  of  duplicative,  uneco- 
nomical main  lines,  with  as  many  as  five 
or  six  carriers  serving  major  midwestern 
gateways  when  there  is  not  enough 
freight  traffic  to  keep  more  than  one  or 
two  at  the  most  viable.  Until  quite  re- 
cently, no  one  paid  much  attention  to 
the  midwestern  rail  problems.  The  indi- 
vidual carriers  were  left  to  sink  or  swim 
as  best  thev  could. 

In  1975,  one  of  the  major  carriers  in 
our  region,  the  Rock  Island,  filed  for 
bankruptcy.  Less  than  three  years  later, 
the  Milwaukee  Road  followed.  Suddenlv, 
everyone  was  concerned.  Was  the  mid- 
western  rail  svstem  going  to  follow  the 
situation  in  the  northeast?  Were  we  all 
looking  at  another  massive  injection  of 
public  money  to  keep  the  entire  mid- 
western  railroad  plant  afloat,  obsoles- 
cence and  all?  Were  we  going  to  have 
ConRail  West  or,  as  some  people  prefer 
to  call  it,  FarmRail  or  other  suggested 
solutions,  involving  great  expenditures 
of  federal  money? 

Differences   in   northeast  and 
midwestern  problems 

It  didn't  happen  that  way  and  the 
odds  now  strongly  suggest  that  it  will 
not,  mainly  because  of  differences  be- 
tween what  happened  in  the  northeast 
and  the  situation  in  the  midwest. 

For  one  thing,  in  the  northeast  we 
were  faced  with  a  situation  whereby 
virtually  the  entire  rail  network  was 
bankrupt.  But  in  the  midwest,  even 
though  two  of  the  major  carriers  in  the 
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region  are  now  insolvent,  other  viable 
railroads  are  serving  the  same  territory, 
including  the  North  Western,  that  are 
able  to  operate  profitablv  and  in  a  free 
enterprise  type  environment. 

What  the  North  Western  has  done 

So,  in  that  respect  I  would  like  to 
deviate  for  a  moment  and  tell  you  a  lit- 
tle of  what  yve  on  the  North  Western 
have  done  in  the  past  eight  to  ten  years 
to  bring  ourselves  up  bv  our  bootstraps, 
an  accomplishment  of  which  our  people 
are  justifiably  proud. 

To  begin  with,  in  1968  yve  took  an 
in-depth  look  at  the  North  Western, 
with  the  intent  of  determining  the  kind 
of  railroad  we  should  be  operating  in 
the  1980's  and  bevond.  In  other  words, 
what  kind  of  total  railroad  plant,  both 
in  terms  of  qualitv  and  quantity,  would 
the  CNW  need  to  perform  service  trans- 
portation for  the  balance  of  this  century? 

Analvsis  results  were,  indeed,  shock- 
ing. Shocking  and  revealing  to  those  of 
us  in  management. 

We  found  that  40%  of  our  physical 
rail  plant  was  generating  onlv  4%  of  our 
revenues.  Now  imagine  that  for  a  mo- 
ment. Fullv  40%  of  vour  assets  are  pro- 
ducing onlv  4%  of  vour  revenues  and  the 
potential    continuing   to    decline. 

Unproductive  and  wasteful 
miles  pruned 

The  answer,  of  course,  was  obvious. 
A  great  deal  of  this  very  unproductive 
and  wasteful  plant  had  to  be  pruned 
away  to  perform  a  really  vita]  transpor- 
tation service. 

We  started  in  196S  with  approximate- 
ly" 11,700  miles  of  railroad  in  eleven 
states.  As  of  todav  we  are  down  to 
about  9,200  miles,  and  we  arc  about 
60%  complete  with  the  task.  Our  goal 
is  to  get  North  Western  down  to  some- 
where around  8,000  miles  oi   track. 

Historically,  of  course,  we  would  an- 
ticipate the  abandonment  of  the  remain- 
ing 1,500  miles  or  so  to  be  by  far  the 
politically  toughest.  Quite  obviously,  you 
get  rid  of  the  worst  lines  first,  for  thev 


are  alwavs  the  easiest.  Fortunatelv,  how- 
ever, more  and  more  states,  led  by  the 
State  of  Iowa,  are  beginning  to  take  a 
hard  look  at  their  transportation  sys- 
tems, and,  are  beginning  to  realize  that 
it  really  is  wasteful  and  unproductive  to 
strive  to  maintain  a  network  of  rail  lines 
that  simply  are  not  needed  or  used.  If 
political  bodies  in  the  eastern  part  of 
the  country,  particularly  in  the  north- 
east, had  realized  that  same  thing  some 
decades  ago,  I  venture  to  sav  that  the 
situation  would  be  far  different  than  it 
reallv  is  todav.  In  our  area,  many  of  the 
states  we  serve,  again,  led  bv  Iowa,  if 
thev  decide  thev  want  to  keep  a  par- 
ticular line  of  rail  that  the  carrier  would 
otherwise  seek  to  abandon,  thev  are 
coming  up  with  their  own  monev  to  paw 
or  partially  paw  for  its  retention  and  up- 
dating. 

Minnesota  and  South  Dakota  are  also 
states  in  which  a  much  more  enlight- 
ened policy  on  rail  line  retention  is  de- 
veloping. In  these  states  it  is  really  a 
cooperative  effort.  Industry"  puts  in  mon- 
ev, the  railroads  put  in  monev,  the  states 
put  in  monev,  the  state  monev  goes  in- 
to a  revolving  fund,  on  a  refund  basis, 
and  the  industry  gets  their  monev  back- 
as  the  carriers  perform  transportation 
service  on  the  rehabilitated  lines  of  rail- 
road. 

No  dividends  to  be  paid  until 
investment  return  realized 

I  emphasize,  however,  that  our  pro- 
gram for  strengthening  the  North  West- 
ern has  involved  much  more  than  sim- 
plv  getting  rid  of  unproductive  rail  lines. 
As  many  of  vou  know,  we  bought  the 
railroad  on  June  1.  1972.  One  of  the 
conditions  of  the  purchase  was  that  the 
new  employee-controlled  company  could 
pav  absolutely  no  dividends  for  the  first 
five  years  of  its  existence,  and  the  sec- 
ond five  vears  to  pav  only  a  nominal 
dividend  and  could  pa\  that  only  after 
certain   conditions  were  met. 

So  far,  we  have  paid  no  dividends  at 
all.  Now,  obviously,  we  do  want  to  start 
paving  dividends  as  soon  as  we  can  to 
provide  our  employee  stockholders  with 
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some  measure  of  a  return  on  their  in- 
vestment. They  have  had,  however,  sub- 
stantial capital  returns  on  their  invest- 
ment, since  our  stock  at  first  offering 
was  sold  at  83<'  a  share,  at  present  stock 
prices  is  now  selling  in  the  neighbor- 
hood of  over  $20  a  share. 

The  point  I  want  to  make,  however, 
is  that  to  date,  since  we  purchased  the 
railroad  a  little  over  six  vears  ago,  we 
have  plowed  every  single  dime  we  have 
made  back  into  the  railroad.  We  have 
been  profitable  every  year  since  1975, 
when,  of  course,  the  country  experienced 
the  greatest  depression  we  have  had 
since  the  1930's.  In  all,  and  on  our  own, 
we  have  plowed  approximately  $485 
million  of  capital  back  into  the  railroad 
in  the  past  six  years,  all  to  improve  our 
roadbed,  our  fleet  of  cars  and  locomo- 
tives and,  of  course,  the  key  element, 
service  to  our  customers,  by  which  we 
all  exist. 

More  improvements  in  the  offing 

Down  the  road,  even  more  improve- 
ments are  in  the  offing.  In  fact,  some 
of   these   are   already   under  way. 

A  month  and  a  half  ago,  we  conclud- 
ed an  agreement  with  the  Federal  Rail- 
road Administration  for  some  90.1  mil- 
lion dollars  in  preference  share  financ- 
ing, all  of  which  will  go  for  the  upgrad- 
ing of  our  main  line  across  Iowa,  from 
Clinton  to  Fremont,  Nebraska,  with  136- 
pound  continuous  welded  rail. 

This  comes  on  top  of  a  1977  $25  mil- 
lion preference  share  issuing,  under 
which  we  began  the  136-pound  rail 
program  in  both  Iowa  and  Illinois. 

Just  last  week  we  concluded  the  last 
of  this  series  of  preference  share  financ- 
ing for  about  $35  million  to  complete 
the  Illinois  portion  of  our  East-West 
main  line.  This  is  the  line  that  is  our 
vital  high-speed  heavy  density  link  with 
the  Union  Pacific  at  Fremont,  Nebraska, 
northwest  of  Omaha. 

When  completed,  this  will  really  be  a 
super-railroad  and  we  are  extremely 
proud  and  pleased  to  be  able  to  do  it. 

Additionally,  we  are  rebuilding  some 
3.500  freight  cars  this  year  in  our  Clin- 


ton, Iowa,  heavv  car  shop,  and  we  are 
doing  that  with  a  $17  million  loan  guar- 
anteed under  Section  511  of  the  4-R 
Act.  That  program  will  continue  through 
next  year. 

Insofar  as  new  cars  are  concerned, 
with  our  own  financing,  with  equipment 
issues  and  conditional  trusts,  we  have 
purchased  over  8,000  new  cars  since  we 
bought  the  railroad  in  1972  and  our  Di- 
rectors just  two  weeks  ago  approved  the 
purchase  of  another  1900  cars  in  1979 
and  1980. 

Some  programs  starting  shortly 

These  are  the  highlights  of  some  of 
the  programs  we  already  have  under 
way  or  which  we  will  be  starting  short- 
ly. All  will  very  substantially  enhance 
our  ability  to  render  the  best  possible 
freight  transportation  service  to  our  cus- 
tomers. It  is  paving  off.  C.  &  N.  W. 
freight  revenues  have  continued  quite 
strong  throughout  the  spring  and  sum- 
mer this  year  and  our  market  share 
across  a  broad  range  of  commodity 
groups  continues  to  advance,  as  it  has 
since  1972  when  the  employees  pur- 
chased the  railroad. 

Something  is  on  the  horizon,  how- 
ever, that  could  alter  the  basic  character 
of  the  North  Western.  As  some  of  you 
know,  we  are  proposing  to  construct,  in 
partnership  with  Burlington-Northern,  a 
new  line  of  railroad  roughlv  100  miles 
long  that  will  tap  the  low  sulphur  coal 
fields  of  Wyoming's  Powder  River  Basin. 
The  Burlington-Northern  has  already 
begun  construction.  Our  share  of  the 
cost  of  the  new  line  is  approximately 
$50  million. 

Additionally,  we  propose  to  rebuild 
some  500  miles  of  our  existing  line 
across  northern  Nebraska  and  east  cen- 
tral Wyoming  to  permit  us  to  haul  unit 
coal  trains.  The  cost  of  this  upgrading 
will  be  upwards  of  $300  million. 

To  accomplish  all  of  this,  of  course, 
is  new  venture  capital,  a  new  prospect 
really  from  the  standpoint  of  railroad 
financing  for  some  time.  We  filed  with 
the  Federal  Railroad  Administration,  fol- 
lowing over   a  year  of  discussions   with 
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that  agency,  which  application  was  filed 
at  their  suggestion,  for  an  FRA  loan 
guarantee  to  cover  the  cost  of  the  en- 
tire project.  If  we  get  the  guarantee, 
this  will  permit  us  to  borrow  the  funds 
for  the  project  in  the  private  market, 
funds  which  we  otherwise  could  not 
generate  at  more  favorable  interest 
rates. 

If  we  are  successful— if  we  are  success- 
ful—and if  the  project  is  completed,  we 
estimate  by  the  late  1980's  we  will  move 
over  50  million  tons  of  low  sulphur 
Wvoming  coal  annually  over  our  rail- 
road. What  this  means  to  us  in  dollar 
terms  will  be  the  addition  of  over  S300 
million  annually  in  new  revenues  in  cur- 
rent dollars  to  the  North  Western  in  a 
relatively  short-time  span.  So,  if  we  are 
successful,  substantial  new  dimensions 
will  be  added  to  the  Chicago  and  North 
Western. 

One  of  the  most  encouraging  things 
to  me  has  been  that,  while  it  is  certainly 
fair  to  historically  have  categorized  the 
North  Western  as  a  marginal  midwest- 
ern  railroad,  this  historical  categoriza- 
tion is  changing  in  both  the  public  and 
private  sectors.  At  these  levels,  we  find 
ourselves,  rather  than  being  thought  of 
as  simplv  a  part  of  the  midwestern  rail- 
road problem,  instead  the  North  West- 
ern is  being  considered  as  a  very  impor- 
tant part  of  the  solution  of  the  mid- 
western  rail  problem.  And  we,  of  course, 
at  North  Western  are  well  aware  that 
we  do  not  exist  in  a  vacuum.  We  are 
going  to  be  affected  by  the  events 
around  us. 

We  find  ourselves  presently  in  a  situ- 
ation where  two  of  our  major  competi- 
tors are  bankrupt,  a  situation  that  we 
do  not  take  comforting,  believe  me. 
What  will  ultimately  happen  to  either 
or  both  the  Milwaukee  Road  and  the 
Rock  Island  is  largely  in  the  hands  of 
their  respective  trustees.  These  trustees 
can  elect  to  attempt  to  organize  their 
properties  as  viable  companies  or  the) 
can  elect  to  satisfy  their  creditors  and 
security  holders  through  the  liquidation 
of  their  assets.  If  either,  or  both,  do  elect 
to  liquidate  in  whole  or  in  part,  which, 


of  course,  is  their  decision,  we  have  in- 
sured everyone  healthy  railroads  in  the 
region,  including  the  North  Western, 
are  ready  to  help  take  up  the  burden. 

In  this  regard,  we  are  also  encour- 
aged by  the  posture  taken  by  the  Fed- 
eral Department  of  Transportation  and 
Federal  Railroad  Administration  officials. 
For  the  first  time,  we  have  people  hold- 
ing these  positions  of  great  responsibil- 
ity who  clearly  understand  the  nature 
of  the  midwestern  railroad  problem. 

Two  major  threats  to  the  railroad 

Finally,  no  discussion  of  the  problems, 
progress  and  prospects  of  the  railroad 
industry  of  the  midwest  could  be  com- 
plete without  at  least  a  brief  mention 
of  two  major  threats  to  the  railroads. 

1.    Slurry  pipelines 

First,  the  proposal  to  construct  coal 
slurrv  pipelines  into  the  Wyoming  Pow- 
der River  Basin,  and  a  proposal  to  con- 
struct a  new,  vastlv  expanded,  lacks  and 
dam  26  on  the  Mississppi  River  at  Al- 
ton,   Illinois. 

As  for  the  coal  slurry  lines,  their  pro- 
ponents recently  tried  to  bulldoze 
through  Congress  a  bill  that  would  grant 
slurry  line  builders  a  federal  right  of 
eminent  domain.  Thanks  to  the  efforts 
of  environmental  groups,  allied  with  the 
railroads  (including,  I'm  certain,  the 
personal  efforts  of  man'.7  of  you  here  in 
this  room),  when  the  proposal  came  to 
a  vote  on  the  House  floor,  the  slurry 
proponents  did  not  just  simply  meet  de- 
feat, thev  were  soundlv  shellacked.  This. 
I  think,  represents  one  of  the  greatest 
efforts  of  cooperation  and  mutual  help 
and  assistance  that  I  have  seen  this  in- 
dustry turn  out  and  perform  in  main  a 
year. 

You  know,  we  have  long  been  criti- 
cized on  llit^  Hill  lor  being  weak,  lor 
not  being  strong,  for  not  really  being 
able  to  convince  the  Congress  that  the) 
should  do  things  to  favor  the  railroad 
industry  and  to  bring  us  back  into  a 
more  competitive,  equal  condition  with 
our  subsidized  competitors,  the-  highways 
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and  the  barge  lines.  But  this  time  they 
saw  the  strength  of  an  industry  that  has 
been  sleeping,  slumbering,  for  a  long 
period  of  time,  an  industry  that  simply 
has  not  been  vocal  or  loud  enough  to  let 
these  people  know  how  important  it  is. 
I  think  thev  are  going  to  have  this 
awakened  industry  come  before  them  in 
the  future  with  much  more  vitality  than 
we  have  in  the  past.  It  is  people  like 
you  who  have  made  that  possible  and 
we  certainly  expect  vou  to  continue  to 
do  it  in  the  next  session  of  Congress, 
for  I  am  sure,  I  am  very  sure,  that  the 
proponents  of  coal  slurries  will  be  back 
next  year. 

You  know,  these  people  (it's  called 
ETSI,  Energy  Transportation  Systems, 
Inc. ) ,  is  a  corporate  combine  of  the 
very  powerful  international  banking  firm 
of  Lehman  Brothers  and  the  internation- 
al engineering  firm,  Bectel,  Inc.  These 
people  have  spent  a  tremendous  amount 
of  money  up  to  this  point  in  attempting 
to  obtain  favorable  coal  slurry  legisla- 
tion. They  are  not  going  to  quit.  They 
have  too  much  of  an  investment.  They 
are  going  to  be  back  before  Congress 
next  year.  So,  as  I  have  said  many  times 
before,  one  of  our  principal  problems  in 
the  past  has  been  that  we  simply  have 
not  been  loud  enough.  So,  next  year 
again,  I  urge  and  exhort  all  of  vou  to 
again  be  just  as  loud  in  1979  as  vou 
have  been  in  1978  and  we  will  beat 
them  worse  next  vear  than  we  did  this 
year.    (Applause) 

2.    Locks  and  dams 

Second,  the  efforts  of  the  barge  and 
showboat  industry  to  get  the  Corps  of 
Engineers  of  the  United  States  to  con- 
struct for  their  benefit,  bigger  and  bet- 
ter locks  and  dam  26  in  Alton,  Illinois, 
is  somewhat  less  certain.  However,  one 
thing  is  coming  through  loud  and  clear 
again.  The  completely  free  ride  provided 
the  barge  and  showboat  industry  is 
over.  Virtually  everyone  now  agrees 
user  fees  should  be  imposed  on  those 
who  benefit  from  projects  undertaken  at 
public  expense.  The  tricky  part  is  pre- 
cisely what  the  level  of  these  fees  should 


be.  That  debate  is  still  raging  and  at 
this  point  about  all  I  can  tell  you  is  that 
it  is  simply  unclear  as  to  how  it  will  be 
resolved. 

Last  week,  some  encouraging  things 
happened.  We  understand  that  a  com- 
promise spons3red  by  Senator  Long  is 
not  faring  as  well  as  some  of  the  spon- 
sors hoped  it  would.  We  hope  that  it 
dies  and  with  it  locks  and  dam  26  leg- 
islation for  this  session  of  Congress.  But 
at  this  time,  it  is  unclear  just  exactly 
what  is  going  to  happen. 

Certainly  this  is  another  issue  where 
you  may  be  asked  to  help  vour  com- 
panies and  your  industrv  again. 

Issue  misunderstood 

Again,  this  is  largely  a  misunderstood 
issue.  You  know,  I  have  had  friends  of 
mine  in  other  industries,  executives  of 
some  quite  large  and  substantial  indus- 
tries here  in  the  Chicago  area,  come  to 
me  and  say,  "How  can  vou  possibly  op- 
pose and  be  so  outspoken  in  opposing 
something,  like  the  reconstruction,  re- 
habilitation of  locks  and  dam  26  at  Al- 
ton, Illinois,  which  is  so  important  to 
the  commerce  of  the  State  of  Illinois?" 

My  first  answer  is,  "I  think  the  rail- 
road industrv  is  just  as  important  to  the 
commerce  of  the  State  of  Illinois,  a  point 
that  you  fellows  seem  to  overlook  when 
you  go  down  to  Congress  and  try  to 
push  through  legislation  that  gives  pub- 
lic money  to  our  competitors." 

Secondly,  we  are  not  as  such  opposing 
the  rehabilitation  of  a  needed  public  im- 
provement. What  we  are  doing  is  sim- 
ply saving,  "Equalize  the  rules.  If  vou 
are  going  to  pay  at  public  expense  with 
your  dollar  and  mine  (and  we  are  all 
taxpayers),  to  improve  and  reduce  the 
operating  cost  of  the  barges,  make  them 
pay  user  fees  to  pay  in  part  at  least  for 
the  taxpayer  money  that  is  going  into 
that  kind  of  public  improvement.  I 
think,  finally,  that  message  has  gotten 
across.  If  we  have  accomplished  nothing 
else  in  this  session  of  Congress  but  that, 
I  think  we  can  consider  it  a  substantial 
victory. 

I    suppose,    ladies    and    gentlemen,    if 
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there  is  a  single  common  thread  running 
through  everything  I  have  talked  about, 
it  is  a  pervading  sense  of  optimism 
about  my  company  and  your  industry 
generally  and  I  know  that  all  of  you 
share  that  optimism  concerning  our  in- 
dustry or  you  would  not  be  here  today. 
Keep  up  the  good  work.  We  need  you. 
You  are  an  important  part,  an  essential 
part  in  what  we  have  to  do  particularly 
insofar  as  rebuilding  our  plants  are  con- 
cerned. Again,  thank  you  very  much 
for  inviting  me  to  be  with  you  and  to 
share  these  thoughts  with  you. 

Thank  you.    (Applause) 

President  Iwinski:  Thank  you  very 
much,  Mr.  Wolfe,  for  taking  time  from 
your  busv  schedule  to  share  with  us 
your  thoughts  on  such  a  timely  subject. 
You  are  certainly  welcome  to  stay  for 
the  remainder  of  the  program.  How- 
ever, we  realize  vou  have  a  very  busy 
schedule  and  you  may  feel  free  to  leave 
whenever  vou  wish. 

The  next  item  on  the  program  was 
supposed  to  be  a  speech  by  a  represen- 
tative from  the  Office  of  the  Depart- 
ment of  Energy.  Unfortunately,  due  to 
circumstances  beyond  our  control,  we 
do  not  have  anyone  from  that  office  to 
speak.  Therefore,  we  will  proceed  with 
the  next  item,  which  is  a  symposium  on 
grade     crossing    materials.     Mr.     D.     C. 


Gould,  our  Program  Chairman,  will  in- 
troduce the  gentlemen  participating  and 
will  act  as  Moderator.  Mr.  Gould. 

Mr.  Gould:  Thank  you,  Jerry.  Presi- 
dent Iwinski,  President  Pullem,  distin- 
guished   guests,    Association    members: 

Last  vear  we  attended  a  "conven- 
tion" and  this  year  we're  having  a 
"conference,"  and  rightly  so,  because 
maintenance  and  construction  of  rail- 
road facilities  lias  become  considerably 
more    technical. 

You  will  recall  last  year  we  had  a 
symposium  on  crossties  and  with  this 
type  of  discussion  and  program  in  mind, 
your  officers  put  together  a  symposium 
on   materials  for  grade  crossings. 

Four  gentlemen,  Mr.  Curati,  Mr. 
Dumm,  Mr.  Baker  and  Mr.  Dailey,  each 
an  expert  in  the  use  of  a  specific  mate- 
rial, whether  it  is  plastic,  rubber,  con- 
crete or  wood,  will  discuss  the  merits 
of  each.  This  is  a  discussion  and  not  a 
debate. 

Hearing  the  talks,  I  am  sure  that 
questions  will  come  to  mind  and  after 
the  last  speaker  has  finished,  the  Con- 
ference will  be  open  to  all. 

I  would  now  like  to  present  our  first 
speaker,  Mr.  Marino  Curati.  Mr.  Curati 
is  Chief  Engineer,  Railroad  Products, 
True  Temper,  or  the  Railroad  Products 
Division  of  True  Temper.  Mr.  Curati. 
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If  the  gentlemen  on  the  podium  would 
like  to  take  seats,  for  there  will  be  some 
slides,  and  I  am  sure  they  can  see  them 
better  from  the  floor.  Mr.  Chairman, 
members  and  guests: 

True  Temper  has  been  in  the  grade 
crossing  business  for  approximately  five 
vears.  Now  this  is  not  a  long  time,  but, 
during  this  time,  our  True  Core  crossing 
has  been  continually  assessed  in  an  ef- 
fort to  present  a  quality,  reasonably 
priced  grade  crossing  product. 

It  was  determined  that  the  existing 
cast  molding  method  used  to  produce 
our  existing  True  Core  crossing  could 
be  greatlv  improved  upon  by  producing 
a  grade  crossing  utilizing  the  more  so- 
phisticated injection  moulding  process. 
This  we  have  accomplished. 

In  reviewing  the  attributes  and  dif- 
ferences between  each  of  the  four  grade 
crossings  to  be  discussed  here  today, 
several  major  aspects  can  be  distin- 
guished. 

Plastic  grade  crossings  can  be 
injection    molded 

First  of  all,  as  mentioned,  the  plastic 
grade  crossing  can  be  injection  molded, 
which,  in  turn,  allows  for  flexibility  in 
design,   one  piece  construction,  and  the 


use  of  a  structural  foam  to  reduce 
weight.  Increases  in  strength,  dimen- 
sional stability  and  quality  can  be  ex- 
pected by  utilizing  injection  molding 
over  the  existing  cast  molding  method. 

Also,  a  modular  design  allows  for 
ease  of  handling  and  quick  installation. 

But,  before  going  into  these,  at  this 
moment,  I  would  like  to  discuss  the 
benefits  associated  with  the  plastic  ma- 
terial and  injection  molding  process  in 
a  little  more  detail. 

Basically,  the  plastic  is  a  high  den- 
sity polyethylene  structural  foam  that 
can  be  produced  with  varied  properties. 
This  material,  manufactured  in  combi- 
nation with  injection  molding,  can  pro- 
duce a  railroad  grade  crossing  with  ex- 
cellent  strength    characteristics. 

Now,  to  illustrate  what  I  am  talking 
about  here  today,  I  have  a  few  slides. 

Properties  of  the  resin  formulation 

The  resin  formulation  used  in  our 
grade  crossings  is  made  with  the  follow- 
ing properties: 

Good  tensile,  compressive  and  impact 
strength. 

Good  resistance  to  chemicals,  wear 
and  weather. 

High  abrasion  resistance. 
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Excellent  fatigue  life. 

Good  milling  properties. 

Non-adherent  surface. 

Good   low   temperature  properties. 

As  well  as  high  temperature  proper- 
ties that  the  material  also  displays. 

Ultra-violet  stabilizers  are  widely 
used,  especially  when  the  polyethylene 
material  is  to  be  used  in  outdoor  appli- 
cations where  sunlight  could  cause  de- 
terioration of  the  unprotected  resins.  To 
this  erd,  a  black  color  concentration  is 
used  for  protection  against  the  effects 
of  sunlight. 

With  a  slightly  modified  material  for- 
mulation, this  polyethylene  can  be  made 
flame-resistant,  enough  to  obtain  a  UL 
B-zero  rating. 

The  foamed  cellular  core  in  our  cross- 
ing is  produced  by  using  air  or  other 
gas  directly  into  the  melt  or,  as  we  are 
doing,  incorporating  a  chemical  blowing 
agent  in  the  compound. 

It  is  difficult  to  see  it  in  this  slide  but 
the  center  is  made  up  of  bubbles  prob- 
ably of  .015  diametered,  so  the  outside 
skin  is  approximately  l/8th  to  l/16th 
inch  thick. 

The  blowing  agent  releases  an  inner 
gas  when  it  reaches  a  temperature 
slightly  above  the  temperature  of  the 
polyethylene. 

This  molding  process  consists  of  the 
quick  injection  of  the  material  into  the 
mold,  causing  a  thick  skin  to  form  on 
all  external  surfaces.  As  the  material  is 
allowed  to  cool  and  starts  to  solidify  in 
the  mold,  the  skin  forms  with  a  cellular 
core  solidifying  last. 

If  some  of  you  people  are  not  exactly 
familiar  with  the  injection  process,  the 
pellets  are  formed  here  and  are  melted 
and  pressed  together.  This  is  a  nitrogen 
blowing  agent.  The  pellets  go  into  the 
extruder,  where  they  are  melted  and 
pressed  together.  This  is  a  Union  Car- 
bide process,  I  believe.  It  is  kept  in  solu- 
tion by  the  pressure.  When  it  gets  into 
the  mold  the  pressure  is  reduced  with 
the  nitrogen  and  it  comes  out  of  solu- 
tion and  forms  a  cellular  core  in  the 
mold. 

High    density    polyethylene    film    be- 


comes a  cellular  form  and  provides 
greatly  increased  stiffness,  weight  for 
weight,  as  compared  with  the  same  res- 
ins in  non-cellular  form.  Again  this  is 
a  cross-section  of  a  test  sample  of  the 
material. 

Its  application  to  industrial  products 
is  oriented  towards  heavy  duty  items, 
requiring  rigidity,  impact  resistance  and 
light  weight.  Railroads  are  currently 
utilizing  this  material  for  wear  plates  on 
couplers  and  bolster  bolts,  as  well  as 
liners  for  hopper  cars  and  discharge 
gates. 

As  briefly  mentioned  before,  the  most 
important  difference  between  plastics 
and  other  material  is  its  ability  to  be  in- 
jected or  cast  molded.  It  is  designed  to 
meet  specific   load  requirements. 

Because  of  the  nature  of  our  product, 
we  are  molding  approximately  a  40- 
pound  part,  which  involves  a  machine 
of  this  size,  currently  around  a  500-ton 
press.  This  allows  many  degrees  of  free- 
dom in  obtaining  the  most  efficient  de- 
sign to  correct  placement  of  the  mate- 
rial, thus  obtaining  excellent  strength- 
weight  ratio. 

I  would  like  to  show  you  some  of  the 
details  of  this  equipment.  This  is  the 
control  svstem. 

This  is  the  extruder  where  the  mate- 
rial is  melted  and  held.  Now,  when  you 
inject  a  large  part,  like  we  are  doing,  it 
requires  an  accumulator  of  this  size  to 
store  enough  material.  You  just  cannot 
melt  and  compress  all  the  material  and 
this  is,  more  or  less,  the  storage  area 
before  it  is  injected  into  the  mold. 

This  is  a  close-up  of  the  business  end 
of  the  extruder  where  the  nozzle  is  in- 
troduced into  the  mold  and  the  hot. 
molten  material  comes  out  here  and  in- 
to the  die. 

This  is  a  close-up  of  the  platen  area. 
The  die  that  we  are  currently  using 
weighs   approximately   6,000   pounds. 

This  is  another  shot  of  the  equipment. 
We  are   unloading  the  parts   out  of  it. 

Tin's  shows  the  nozzle  and  where  it 
is  injected  into  the  die. 

And  this  is  just  a  setup  of  the  nozzle 
used    to    produce    the    large    parts.    You 
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just  cannot  have  one  nozzle  and,  in  our 
case,  we  will  use  four.  I  think  there  are 
five  nozzles  there. 

Again,  all  these  slides  just  indicate 
the  sophistication  of  the  process  we  are 
using  and  some  of  the  hardware  re- 
quired to  produce  the  parts. 

To  illustrate  this  point  further,  the 
True  Temper  Rail  Plant  Division  has 
developed  a  new  all-purpose  grade  cross- 
ing that  embodies  the  advantages  of  the 
injection  molding  process  noted  thus 
far.  Some  of  the  trade  magazines  have 
had  this  crossing  advertising  recently 
and  this  is  our  new  offering.  The  svstem 
will  look  like  this.  It  is  here  to  show  you 
what  we  expect  of  the  modular  size  and 
how  we  hold  the  ends  down. 

You  have  seen  this  picture  brieflv  be- 
fore. This  is  a  closeup  of  our  module. 

The  crossing  modules  have  been  de- 
signed in  conjunction  with  a  high  den- 
sity polyethylene  material  in  close  for- 
mulation with  our  original  T-core  ma- 
terial, but  with  the  major  improvements 
of  the  injection  molding  process.  This, 
then,  represents  a  second  generation  in 
the  crossing  design  after  more  than  five 
years  of  research,  development  and  ex- 
perience in  the  field. 

This  is  a  shot  of  the  reverse  side  or 
bottom  of  a  module,  indicating  the  de- 
sign of  the  support  ribs  and  some  of  the 
sizes  and  their  location  as  the  pier  rests 
on  the  ties  and  the  space  in  the  middle 
for  any  ballast  that  may  come  up. 

It  should  be  noted  that  the  design  of 
this  module  in  conjunction  with  the  in- 
jection process  was  designed  from  the 
bottom  up.  We  consulted  with  the  truck- 
ing industry  and  the  truck  tire  manufac- 
turers to  determine  exactly  what  wheel 
loads  they  expect  to  see,  and  how  they 
design  their  tires.  Our  crossing,  then,  is 
based  with  a  safety  factor  of  three  over 
and  above  the  maximum  loads  that  we 
expect  to  see  on  this  crossing. 

Now,  basically  our  presently  T-core 
crossing  is  not  injection  molded  but  is 
produced  by  a  milner  or  a  casting  proc- 
ess. You  can  compare,  then,  this  process 
with  the  injection  molding  process.  We 
will   have   some   slide   film   showing   the 


actual  hardware  on  this,  but,  basically, 
the  molds  are  loaded  here  and  run 
through  a  heating  tunnel,  which  in  turn 
melts  the  material  and  it  comes  out  and 
goes  through  a  water  quench  and  is  tak- 
en out  of  the  mold. 

Unlike  the  injection  process,  where 
the  molten  plastic  material  is  mixed  and 
then  forced  into  the  mold,  the  casting 
method  involves  filling  the  mold  with 
solid,  pellet  size  plastic  material,  clamp- 
ing on  the  top  plates  and  placing  the  en- 
tire mold  into  a  heat  tunnel,  which  in 
turn  melts  the  pellets. 

Two  ways  of  doing  this  are  used.  One 
is  where  a  vibrating  platform  is  used 
and  in  which,  in  turn,  the  solid  pellets 
are  put  in  and  they  are  compacted  nice- 
ly and  the  top  plate  is  clamped  on.  This 
one  drives  the  pellets  in  with  air  and  it 
is  just  another  method  of  getting  in  the 
pellets. 

During  the  heating  process,  a  blow- 
ing agent  in  the  compound  reacts,  which 
forms  the  cellular  core.  This  process  can 
introduce  variables  into  the  processing, 
which  mav  affect  strength  and  quality. 

At  this  point,  it  is  a  sensitive  opera- 
tion to  get  the  blowing  to  cause  the  pel- 
lets to  form  before  the  pellets  are  put 
into  the  mold.  A  packing  problem  re- 
sults from  this  and  problems  with  uni- 
form heating.  I  am  just  citing  the  dif- 
ferences in  the  process. 

This  represents  an  example  of  how 
the  parts  can  be  cast  and  molded  and 
the  equipment  used. 

This  is  the  tunnel  with  the  parts  com- 
ing out  after  they  have  been  cooled 
with  its  considerable  difference. 

Advantages  of  injection   molding 

Now  specifically,  the  advantages  and 
improvements  obtainable  from  injection 
molding  with  high  density  polyethylene 
structural  foam  are  as  follows: 

Efficient  material  placement  where  it 
will  be  the  most  beneficial  for  maximum 
strength. 

Excellent  strength  to  weight  ratio. 

One-piece  construction,  composed  en- 
tirely of  high  density  polyethylene  with 
molded  block  and  flange wav  fillers. 
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Variable  module  height  offering. 

Consistent  uniform  module  stability, 
molded  to  .045". 

Very  tight  quality  control  standards 
are  instituted,  insuring  that  only  top 
quality  products   are  manufactured. 

This  slide  shows  the  field  side  module 
we  have  developed  and  displays  the 
one-piece  construction  with  integral 
height  locks,  flangeway  fillers  and  dia- 
mond pattern  top. 

Again,  this  is  the  bottom  side  show- 
ing the  support  ribs. 

These  modules  have  been  thoroughly 
laboratory  tested  followed  by  field  test 
site  installation  at  Charlotte,  North  Car- 
olina. 

By  utilizing  the  desirable  characteris- 
tics of  the  high  density  polyethylene  and 
the  injection  molding  process  and  cross- 
ing modules  have  been  designed  to 
withstand  dynamic  truck  wheel  loads 
greater  than  eight  tons.  Under  this  maxi- 
mum expected  loading  condition,  the 
modules  have  endured  hundreds  of 
thousands  of  laboratory  fatigue  cycles 
without  any  failure  or  any  sign  of  dam- 
age. 

This  is  a  field  test  site  that  was  put 
in  at  Charlotte,  North  Carolina,  in  Feb- 
ruary of  '78.  This  is  an  indication  of  the 
type  of  traffic  it  is  getting. 

After  the  track  installation,  because 
this  is  an  early  development,  the  dies 
to  make  these  parts  took  about  six 
months  to  obtain.  This  is  the  new  field 
site  module  and  this  is  the  seat  core 
center.  We  wanted  to  get  this  in  and 
have  it  tested  just  as  soon  as  we  could. 

An  average  of  21,000  vehicles,  a  mini- 
mum of  which  20/?  are  tractor-trailer 
trucks  traveling  at  speeds  up  to  50  miles 
an  hour,  used  this  crossing  everv  work 
day.  This  contributed  to  the  high  main- 
tenance problems  associated  with  this 
crossing  prior  to  our  test  installation. 

The  test  site  was  chosen  for  the  new- 
ly designed  crossing  due  to  the  previous 
historv  of  frequent  substantial  crossing 
re-work.  To  date,  no  traffic  associated 
failures  have  been  noted  at  the  new 
crossing,  and,  based  on  this  information 


and  our  laboratory  test  results  thus  far, 
very  long  service  life  is  expected  for 
the  new  crossing. 

o 

Now,  to  illustrate  the  modular  design 
and  its  connection  with  the  effort  as  far 
as  putting  in  a  crossing;  the  molding 
process  produces  the  crossing  modular 
form,  so  that  the  installation  can  be  ac- 
complished with  minimum  effort.  The 
modules  can  be  easily  handled,  laid  in 
place  and  bolted  to  the  wood  ties. 

This  indicates  that  on  the  clean  track 
they  just  laid  them  in  place.  Here  they 
are  in  the  process  of  doing  so,  followed 
by  the  bolting  operation.  The  modular 
design  allows  one  man  to  hold  it  and 
one  man  to  drill  it  and  that  is  all  it  re- 
quires. 

It  should  be  noted  that  the  new  de- 
sign reduces  the  number  of  hold-down 
bolts  required  from  an  average  of  12 
bolts  per  tie  to  eight  bolts  per  tie,  which 
represents  a  33%  reduction.  This  shows 
them  just  starting  and  they  will  come 
back  with  an  air  impact  wrench  to  drive 
them  down. 

This  is  a  shot  indicating  the  bolts  have 
been  driven  down  and  how  it  would 
look. 

Not  only  does  this  reduce  installation 
time,  but  the  possibility  of  spike-chilled 
ties  is  also  reduced.  This  indicates  on 
the  new-  design,  based  on  the  modular 
design,  how  the  bolts  are  shared  by  the 
adjoining  modules. 

Also,  a  smooth  and  quiet  crossing  is 
obtained. 

This  indicates  the  integral  flangeway 
floor  and  how-  it  works,  and  the  recess 
here  for  getting  over  your  tieplates. 

In  summary,  the  new  all-purpose 
crossing,  high  density  polyethylene  cross- 
ing, can  perform  well  under  severe  traf- 
fic conditions.  It  will  he  manufactured 
to  dose  tolerances,  subjected  to  sensitive 
quality  control  procedures  and  will  he 
available  at  an  attractive  cost.  All  this 
due  to  the  high  density  polyethylene 
materia]  and  the  injection  molding  proc- 
ess. 

And  that  ends  my  discussion.  (Ap- 
plause) 


28 


B.    &    B.    Proceedings 


Mr.    Gould:    Thank    you    very    much,      Mr.    Dumm   is   Sales   Engineer,    Custom 
Mr.   Curati.  Products,  Goodyear  Tire  &  Rubber  Com- 

Our  next  speaker  is  Mr.  Alex  Dumm.      pany.   Mr.   Dumm. 
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Mr.  Gould,  President  Iwinski  and 
President  Pullem,  ladies  and  gentlemen: 

I  wish  to  thank  all  of  you  for  this 
opportunity  to  discuss  our  grade  cross- 
ing material.  We  do  appreciate  this 
opportunity. 

In  considering  any  material  for  ap- 
plication in  rail-highway  grade  crossing 
surface,  we  feel  that  one  should  first 
decide  what  is  both  needed  and  re- 
quired to  give  the  desired  results.  In 
this  regard  we  have  developed  and  sub- 
mit to  you  for  your  consideration  our 
design  parameters   for  grade  crossings. 

Let  me  show  our  first  slide  and  take  a 
look  at  these  parameters  and  we  will 
discuss  each  one. 

1.  One  that  requires  little  or  no  main- 
tenance. Rubber  as  a  surface  material 
precludes  surface  deterioration  from 
freezing  and  thawing,  chipping,  crack- 
ing, splintering  or  heating.  Maintenance 
on  crossing  surfaces  is  completely  elim- 
inated. 

2.  It  will  roll  with  the  punches  and 
absorbs  impact. 

Rubber  absorbs  impact  with  mini- 
mum degradation.  Rubber  is  used  for 
engine  mounts  in  your  automobile  and 
in  the  railroad  industry  it  is  used  as  a 
shock-absorbing  material  in  draft  gears 
and  is  an  isolator  for  ballast  tamping 
machines. 

We  have  taken  rubber  technology 
and  we  have  designed  rubber  products 
and  applied  it  to  our  grade  crossing  de- 


sign in  an  attempt  to  accommodate  the 
shocks  imposed  on  grade  crossings.  No 
other  material  is  available  for  grade 
crossing  application  which  will  afford 
the  shock  absorption  of  rubber. 

3.  A  structure  that  will  retain  its  in- 
tegrity. In  our  opinion,  it  is  difficult  to 
achieve  feasibility  and  design  a  crossing 
system  with  the  use  of  rigid  materials. 
We  believe  that  the  track  structure  must 
be  tied  in  with  the  surface  structure, 
thereby  forming  a  flexible  bridge.  Rub- 
ber allows  us  to  imbed  the  heads  of 
drive  spikes  in  rubber  and  yet  permit 
structural  movement  without  any  re- 
sultant loss  for  loosening  of  drive  spikes. 
This  is  clone  bv  utilizing  a  specially 
designed  lock  assembly  that  places  the 
setting  and  tension  when  the  lock  as- 
sembly is  compressed  between  the  re- 
inforcing member  of  the  pads  and  the 
drive  spike  heads. 

The  shock  absorption  of  rubber  sur- 
face reduces  vehicular  loads  and  impacts 
being  transmitted  to   the   rail   structure. 

4.  Engineered  to  remain  smooth  year 
after  year.  As  discussed  earlier,  rubber 
is  a  long-lived  material.  It  does  not 
deteriorate  due  to  freezing  and  thawing 
and  its  stability  in  adverse  environ- 
ments, both  weather  and  other  ele- 
ments, results  in  a  continuously  smooth 
surface. 

5.  It  distributes  loads  to  the  maximum 
tie  area,  similar  to  bridge  construction. 
Rail   and   vehicular   impacts   are   distrib- 
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uted  over  a  more  ballast  area.  In  order 
to  accomplish  this  and  yet  maintain 
structural  integrity,  a  flexible  material 
has  to  be  used,  one  which  retains  its 
tension  on  the  members  tied  together 
and  yet  flexes  under  the  imposed  forces. 

In  order  to  present  this  very  impor- 
tant point  and  using  rubber  to  make  it 
work,  I  wonder  if  you  can  imagine  two 
pieces  of  plastic.  One  piece  represents 
the  track  structure,  rail  and  ties  —  the 
other  the  surface  material.  You  will  note 
that  when  the  two  are  placed  together 
without  any  anchoring  svstem  and  are 
flexed,  they  flex  very  readily.  And  if 
you  can  imagine  yet  another  two  pieces 
of  that  same  material  bolted  together, 
here  you  will  note  that  this  results  in  a 
stiffer  unit  and  one  that  is  more  rigid. 
If  one  continues  flexing  the  bridge,  soon 
the  material  around  the  bolt  holes  will 
become  enlarged.  However,  if  we  have 
our  tension  members,  such  as  the  little 
bolts  in  our  demonstrator,  imitating  a 
drive  spike  in  the  crossing,  traffic  over 
the  flexible  rubber,  through  the  use  of 
another  specially  designed  compression 
washer,  could  be  flexed  for  a  very  long 
time  before  becoming  loose. 

At  this  point,  I  am  sure  you  are 
wondering  how  this  ties  in  with  dis- 
tributing impact  loads  over  a  more 
balanced  area.  As  one  flexes  in  one 
demonstrator,  the  two  pieces  of  plastic 
are  not  tied  together.  It  flexes  readily. 

Relating  this  to  a  crossing,  a  more 
concentrated  point  of  force  on  the  bal- 
last, our  bolted  plastic  brace  under  the 
same  deflective  force  results  in  much 
less  severe  flexing,  thereby  dissipating 
the  force  to  a  greater  number  of  loading 
points. 

Simply  stated,  rubber  has  an  engi- 
neering material  that  allows  us  to  pro- 
vide a  flexible  bridge  and  vet  maintain 
its  stiffness  over  a  long  period  of  time. 

No.  6.  Unaffected  by  summer  heat, 
winter  freezing  and  thawing.  All  of  you 
have  had  experience  with  rubber  in 
your  auto  tires  in  all  types  of  climates 
with  no  adverse  degrading  effect.  In 
fact,  when  we  entered  the  rubber  cross- 
ing business  25  years  ago,  concern  was 
felt     about     tread     wear.     The     original 


drawings  by  the  inverter  was  a  pad  that 
could  be  used  on  one  side  and,  when 
il  had  worn,  could  be  turned  over.  We 
never  pursued  this  approach  because  we 
did  not  believe  tread  wear,  as  proven 
on  your  tires,  would  be  a  problem. 
Rubber  crossings  which  have  been  in 
existence  for  20  to  25  years  have  shown 
minimal  tread  wear. 

Being  a  flexible  conductor  is  an  out- 
standing characteristic  of  rubber  in 
freezing  rain.  Rubber  deflects  under  a 
load  and  the  ice  breaks  up.  Also,  since 
the  rubber  is  black,  it  absorbs  the  heat 
more  readily  and  snow  and  ice  melt 
more  quickly. 

Now,  let  us  take  a  look  at  our  second 
slide,  the  physical  characteristics  of 
rubber. 

Flexibility.  Rubber,  in  conjunction 
with  our  design,  permits  the  crossing 
system  to  flex  under  heavy  vehicular 
and   rail  traffic. 

Shock  absorption.  Loads  are  absorbed 
by  rubber  and  recoil  is  held  to  a  min- 
imum. 

Abrasion  resistance.  Rubber  provides 
excellent  wear  characteristics  for  pro- 
longed surface  life  of  the  rubber  sur- 
face. 

Excellent  weathering;.  Rubber  can 
stand  extreme  hot  and  cold. 

Load  deflection.  Deflection  under 
loading  gives  a  cushion  riding  surface 
and  breaks  up  ice  or  snow  accumulation. 

Heat  absorption.  Black  color  absorbs 
heat  and  helps  dissolve  ice  or  snow  on 
the   crossing  surface. 

And,  finally,  a  long-lived  coating. 
Rubber  as  a  coating  material  prevents 
rusting  of  the  reinforcing  members  used 
in  the  surface  structure. 

Finally,  let  us  take  a  look  at  some 
present  installations. 

This  particular  crossing  was  installed 
in    Pontiac,    Michigan. 

This  crossing  exemplifies  our  cold  re- 
sistance. This  was  installed  in  Alaska, 
on    Diamond   Boulevard,    in    Anchorage. 

This  installation  is  at  Owensboro, 
Kentucky.  We  have  over  2,000  cross- 
ings installed  nationwide  and  I  would 
say  an  equal  number  are  what  we  call 
industrial     application     and     the     others 
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are  rail-highway  application. 

This  installation  is  at  Charlerio, 
Pennsylvania. 

This  installation  is  at  Yakima,  Wash- 
ington. 

And,  finally,  this  installation  is  at  the 
Chrvsler  plant   at  Twinsburg,   Ohio. 

In    concluding,    we    feel    the    unique 


qualities  of  rubber  make  it  extremely 
desirable  as  a  rail  crossing  material. 
Thank  you.  (Applause) 

Mr.  Gould:  Thank  vou,  Mr.  Dumm. 

Now,  I  would  like  to  introduce  Mr. 
Eugene  E.  Dailev.  Mr.  Dailey  is  Spe- 
cial Products  Salesman  for  Forest 
Products  Division  of  Koppers.  Mr. 
Dailey. 
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By  EUGENE  E.  DAILEY 

Specialty  Sales  Administrator,  Railroad  Sales  &  Planning,  Forest  Prod.  Div.,  Koppers  Co. 


Thank  you,  gentlemen,  and  good 
morning. 

I  would  like  to  express  for  Koppers 
our  thanks  for  being  allowed  to  be 
represented  here,  and  particularly  to 
Mr.   Gould  for  his  fine  arrangements. 

Many  of  you  know  about  Koppers. 
It  is  quite  an  old  company,  and  quite 
highly  diversified.  We  are  probably  the 
oldest  in  railroad  crossings,  with  some- 
thing like  35  years  at  least  in  the  busi- 
ness. 

Koppers  has  a  very  strong  interest  in 
the  viability  of  the  railroads  and  we 
want  to  help  you  as  much  as  we  possi- 
bly can.  We  have  service  life  running 
17,  18  and  19  years. 

Why  We  Are   Here 

I  have  been  wondering,  myself,  why 
we  are  here,  really.  It  boils  down,  in 
my  mind,  to  three  things: 

An  increase  in  vehicular  traffic. 

An    increase   in   federal    aid. 

And  an  ensuing  increase  in  taxes, 
which  I  do  not  care  much  for. 

Our  crossings  run  about  $50  per  foot 
in  this  respect,  with  an  installation  cost 
of  about  $20  per  foot.  It  generally  takes 


no  more  than  one  day  to  install  a  single 
crossing. 

Many  of  you  are  probably  familiar 
with  Bill  Medley's  "State  of  the  Art" 
report  to  the  FHA.  Under  estimated 
annual  life,  he  rates  ours  as  15  years. 
The  panelized  type,  which  I  think  is 
low,  has  an  original  cost,  including 
maintenance,   which   is   probably   light. 

You  will  notice  the  annual  cost  for 
the  crossing  is  $3.00.  The  total  annual 
cost  is  $12.15.  This  is  the  lowest  cost 
for  anv  of  the  crossings  which  he  an- 
alyzed. 

A  very  low  maintenance  cost  is  shown 
for  the    panelized   type   crossing. 

These  are  made  out  of  gumwood, 
which  is  highly  abrasion  resistant.  The 
blanks,  which  are  doweled  together  and 
precisely  framed,  are  doweled  with 
4-3/4  inch  dowels  per  panel.  The  flanks 
are  cut  to  AREA  specification  woods, 
and,  of  course,  pressure  treated  after 
assembling. 

Installation   Important 

I  think  installation  is  very  important. 
You  really  should  have  new  ballast,  new 
ties,   very  good   drainage,   and  for  these 
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crossings,  we  can  furnish  them  in  8-foot 
panels  or  16-foot  panels. 

Care  should  be  taken,  of  course,  to 
see  that  the  elevation  of  the  road  is  even 
with  the  elevation  of  the  surface,  be- 
cause, as  you  know,  the  crossing  is  only 
as  good  as  what  is  going  to  be  under  it. 

As  I  told  vou,  the  blanks  are  precision 
cut.  They  are  framed  for  any  size  rail 
and  plates.  Thev  are  customized  and 
used  whether  it  is  a  curve,  turnout, 
crossing,    or   whatever. 

All  the  hardware  is  furnished  to- 
gether with  flangeway  fillers  and  the 
crossings   are  pre-bored  as  required. 

I  think  you  need  to  zero  in  especiallv 
in  the  installation.  I  am  going  to  say 
again,  it  is  going  to  be  onlv  as  good  as 
what  is  underneath  it. 

Wood  Used  Many  Years 

We  have  had  many  years  of  experi- 
ence. Wood  is  familiar  to  your  work 
crews.  It  is  easy  to  cut;  easy  to  handle. 
The  panels  are  made  of  treated  wood, 
which    is    well    accepted.    And    it    is    a 


material  which  is  natural  and  renewable 
and  the  availability  of  our  crossings  is 
excellent. 

One  final  thing,  and  I  know  you  do 
not  like  to  think  of  it  (but  I  know  you 
have  to),  I  would  like  vou  to  bear  in 
mind  before  the  question  and  answer 
session,  the  matter  of  derailments.  How 
we  are  all  going  to  stand  up  under  that 
kind    of  problem? 

I  have  a  sample  model  crossing  in  the 
back  with  postage-paid  cards.  If  vou 
need  further  information,  please  take 
a  look  and  send  the  cards  in.  Thank  you 
verv  much.    (Applause) 

Mr.  Gould:  Thank  you,  Mr.  Dailey. 

Next,  I  would  like  to  introduce  Mr. 
R.  S.  Baker.  Mr.  Baker  is  President  of 
R.  B.  Industries  and  a  manufacturer's 
representative  of  Railroad  Related  prod- 
ucts, crossing  surfaces,  ties,  fasteners, 
stabilization  products,  and  pre-cast  pile 
caps.  Mr.  Baker  is  a  member  of  the 
AREA,  REMSA,  and  is  a  holder  of  19 
patents  for  railroad  products.  Mr.  R.  S. 
Baker. 
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By  R.  S.  BAKER 

President,   R.    B.    Industries 


I  was  listening  to  my  articulate 
friends.  I  differ  with  my  friend  from  the 
wood  people.  I  know  why  I'm  here  — 
I    want   to    sell   vou    crossings. 

I  heard  earlier  this  morning  that  this 
was  your  90th  Roadmasters  Conven- 
tion. I  must  have  missed  one  or  two  — 
but  not  many. 

I  am  always  intrigued  by  the  split 
between  the  suppliers  and  the  rail- 
roaders. I  sometimes  think  we  outnum- 
ber you.  I  look  around  and  I  see  Jake 
B  linker   and    Deacon    Miller,    Jack    Mc- 


Grath,  and  I  think  we  might  be  selling 
one  another  in  the  hall  just  to  keep  in 
practice. 

It  reminds  me  a  little  ol  the  Story 
about  the  boy  from  Mississippi,  and 
this  little  town  in  which  Mr.  Jepson 
lived,  and  Mr.  Ledbetter.  Mr.  Jepson 
owned  a  horse.  He  sold  it  to  Mr.  Led- 
better for  $100.  It  was  not  much  of  a 
horse.  Mr.  Ledbetter  took  it  home, 
cleaned  it  up,  brushed  it  off,  and  it 
looked  prettv  good.  So,  Mr.  Jepson 
bought  it  back,   and   gave  him    S200.   A 
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week  or  so  went  bv,  and  Mr.  Jepson 
braided  his  tail,  put  some  plumes  on  it, 
and  made  a  good  looking  horse  out  of 
it.  Mr.  Ledbetter  bought  it  back  for 
$300.  He  did  not  see  Mr.  Jepson  on  the 
street  for  a  couple  of  weeks,  and  then 
he  met  him  one  day,  and  Mr.  Jepson 
said,  "Mr.  Ledbetter,  I  haven't  seen  the 
horse.  Where's  the  horse?" 

He  said,  "Oh,  I  sold  that  horse  to  a 
guv  from  Texas  for  $1,500  vesterday. 

He  said,  "What  for  you  sold  that 
horse?" 

Mr.  Ledbetter  said,  "Hell  man,  I 
made   $1,200." 

Mr.  Jepson  said,  "Yes,  but  you  don't 
understand  economics.  We  were  making 
a  living  off  that  horse!" 

Mr.  Ledbetter  also  had  a  dog,  a  big, 
long,  yellow  dog  —  a  Collie  dog.  Every 
year  he  would  shear  him,  shaved  him 
up,  do  something  for  the  dog's  coat. 
This  year  he  sheared  him,  but  he  left 
the  hair  around  his  neck  and  head  and 
left  some  on  the  end  of  his  tail. 

Now  in  that  town  was  a  boy  named 
Leroy,  a  bad  kid,  had  a  mean  mouth  on 
him,  cussed  and  lied.  His  daddy  wopped 
him  and  did  everything  but  he  couldn't 
correct  him. 

One  day  Lerov  looked  out  the  win- 
dow, saw  that  dog  going  bv,  and  he  ran 
around  the  house,  veiling,  "There's  a 
lion  in  the  street!"  Daddy  went  over, 
looked  out  the  window,  saw  Mr.  Led- 
better's  dog  and  he  knew  that  evervbody 
in  town  knew  that  dog.  He  said,  "Leroy, 
come  here.  I've  done  everything  I  can 
to  improve  you.  You  just  keep  on  lying. 
I'll  tell  you  what  I  want  you  to  do  —  I 
want  you  to  go  upstairs  and  I  want  you 
to  pray.  I  want  vou  to  talk  to  the  Lord. 
And  after  you've  talked  to  the  Lord, 
vou  come  on  back  down  here  and  I'll 
tell  you  what  we'll  do." 

Lerov  went  upstairs.  Two  hours  later 
he  came  back  downstairs.  He  said, 
"Lerov,  did   you  pray?" 

He  said,  "I  prayed." 

He  said,  "Did  you  talk  to  the  Lord?" 

"I  talked  to   him." 

"Did  the  Lord  talk  to  you?" 

"He  talked  to  me." 

"What   did  he  sav,   Leroy?" 


He  said,  "Well,  Leroy,  the  first  time 
I  saw  that  dog,  I  thought  it  was  a  lion, 
too." 

Now,  like  Leroy,  you've  just  heard 
these  three  gentlemen  and  you  know 
we  ain't  going  to  lie  to  you. 

I  make  crossings  out  of  that  noble 
material  known  as  concrete,  heavily  re- 
inforced. We  like  to  think  we  have 
taken  the  strongest  material  and  we 
have  made  it  into  the  strongest  thing  on 
the  highway,   concrete. 

We  will  look  at  some  slides,  if  George 
will   cooperate. 

This  is  what  we  are  all  looking  for  — 
a  smooth,  tough  crossing.  It  will  stand 
up  under  any  traffic  conditions,  and 
without    maintenance. 

This  is  a  typical  Fab-Ra-Cast  concrete 
crossing  after  18  months  to  two  years 
and  has  carried  20,000  to  25,000  ve- 
hicles per  day. 

Much  of  that  traffic  is  10  and  18- 
wheelers  like  this.  This  particular  cross- 
ing is  in  a  mining  area  and  those  trucks 
are  butt  to  butt,  day  and  night. 

Here  you  can  see  the  salient  features 
of  Fab-Ra-Cast,  including  the  steel  end 
plates  at  the  ends  of  the  crossings  to 
guard  against  dragging  equipment.  You 
can  see  a  couple  of  strikes  there,  on  the 
end.  Both  the  track  and  the  roadway 
are  in  good  order. 

Let  us  take  a  look  at  how  we  put  in 
this  crossing.  Nobody  in  this  room  needs 
to  have  me  explain  that  operation  right 
there.  You  can  see  this  is  a  4-lane 
crossing  with  a  median,  and  the  far 
crossing  is  in  place.  In  the  foreground 
you  can  see  the  road  track  necessary  to 
accept  the  Fab-Ra-Cast  and  the  track 
surfacing  operation  is  in  progress.  This 
is,  as  has  been  pointed  out,  essential  for 
any  crossing  to  get  that  track  right. 

The  first  step  in  setting  the  Fab-Ra- 
Cast  is  putting  in  a  temporary  stop. 
These  are  not  load-bearing  members. 
They  merely  serve  as  an  elevation  gauge, 
so  that  when  everything  is  in  place  all 
elements  of  the  crossing  are  flush. 

After  the  placement  is  stopped,  the 
bolster  material  is  mixed  and  placed  as 
shown  here.  You  can  see  the  bolsters 
are  higher  and  it  is  adjusted  to  conform 
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to  irregularities  in  the  ties,  if  any.  The 
material  here  has  a  consistency  of  about 
like  modeling  clay.  As  the  slab  is  low- 
ered, the  material  moves  into  a  com- 
fortable position  to  provide  uniform 
bearing  on  the  ties.  No  penetration  of 
the  tie  is  made  nor  is  there  any  attention 
paid  to  the  location  of  the  ties. 

In  this  view  you  can  see  the  approach 
side  is  in  place. 

In  this  view,  the  approach  slab  is 
being  placed.  Underneath  the  slab  vou 
can  see  the  bolsters  previously  placed. 
Every  time  these  people  handle  one 
piece,  eight  feet  of  that  crossing  is 
put  in. 

This  5-man  crew  will  put  in  place  a 
40-foot  crossing  in   about   six  hours. 

On  the  end  center  slab  in  the  fore- 
ground you  can  see  the  tapered  ends  of 
the  material  to  accommodate  the  bad 
wheels  on  the  "foreign"  cars  on  your 
railroad.   I  know  they  are  not  yours! 

The  flangeway  is  filled  with  a  mate- 
rial that  is  an  epoxy  in  nature.  It  re- 
quires a  30  or  35-minute  set  time.  It  is 
not  sensitive  to  temperatures.  We  have 
placed  this  material  at  a  temperature  as 
low  as  20°  and  with  track  temperatures 
approaching    150. 

In  this  slide  vou  can  see  the  place- 
ment of  the  Fab-Ra-Cast.  It  flows  like 
honey,  and  properly  dammed  to  prevent 
it  from  getting  into  your  ballast.  It  is 
tamped  into  the  flangeway  and  comes 
to  the  head  of  the  rail. 

On  the  left,  this  view  shows  a  section 
on  the  gauge  side  of  the  running  rail 
after  about  15  months.  You  can  see  it 
is  formed  to  the  shape  of  both  rails,  the 
running  rail  and  the  Fab-Ra-Cast  rail. 

Here  is  the  slab  in  position.  When  set, 
it  is  impervious  to  chemicals,  salt,  oil 
and  the  like. 

The  purpose  of  a  railroad  is  to  run 
trains.  We  have  maintained  rail  traffic 
at    all    times    during    installation. 

Here 

And    here. 

That  boy  is  probablv  going  70  miles 
an  hour  over  a  very  safe  crossing. 

After  it  is  in  place,  it  is  tamped, 
rolled    and    smoothed    off   and    makes    a 


very  smooth  crossing.  That  is  a  Sea- 
board train  in  the  background. 

The  result  is  a  smooth,  stable  crossing 
surface.  In  the  normal  cycle  of  rehabil- 
itation of  track,  all  elements  of  this 
crossing  will  survive.  Since  we  have 
made  no  initial  penetration  of  ties,  no 
respacing  or  relocation  of  ties  will  be 
required.  This  track  is  sealed  against 
surface  water. 

I  have  a  couple  of  what  might  be 
considered  unusual  applications  at  which 
we  can   take   a   look. 

This  one  depicts  an  industrial  or 
country  crossing  over  which  the  rail 
traffic  and  street  traffic  is  moderate. 

This  shows  an  application  in  the 
motor  fuel  areas.  As  you  can  see,  it 
provides  positive  drainage  and  complies 
with  all  the  environmental  safety  re- 
quirements without  resorting  to  drip 
pans  and  the  like. 

This  is  a  turnout  crossing  and  was 
pre-fabricated  in  the  same  manner  as  a 
standard  crossing. 

In  this  view,  the  orange  elements  in 
the  foreground  are  steel  and  are  deliv- 
ered to  the  site  pre-fabricated  and  are 
placed  as  shown  in  the  previous  slide. 

Now  the  desire  of  all  these  activities 
is  a  durable,  smooth  surface,  which  we 
all  desire.  We  want  a  surface  over  which 
that  lady  can  drive  and  pay  attention  to 
signals  without  poking  a  hole  in  the  roof 
and  to  let  the  roadmaster  and  the  signal 
maintainer   get   some   sleep. 

I  would  like  to  leave  you  with  one 
little  thought.  My  old  man  used  to  grow 
some  strawberries.  I  am  talking  about 
strawberries  as  big  as  a  damned  ping- 
pong  ball.  One  day  he  and  his  neighbor, 
Mr.  Hinckleberrv,  were  leaning  on  the 
fence  talking  about  strawberries,  and 
admiring  my  old  man's  strawberries. 
And  the  neighbor  said.  "My  God,  Buck, 
what  are  yon  putting  en  those  straw- 
berries?" 

"Ah,"  he  said,  "a  little  of  this  and  a 
little  of  that  -  hut  mostly  chicken 
manure." 

And  lie  said,  "Buck,  I'm  going  to  tell 
you  something  -  -  if  you'll  try  a  little 
sugar  and  cream  sometime  you'll  never 
go  back  to  that  chicken  manure." 
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And  I  promise  you,  if  you  try  one  of 
these  crossings,  you  will  never  go  back 
to  that  asphalt,  which  is  by  definition 
hemorrhoids! 

I  thank  you  for  your  attention.  (Ap- 
plause) 

Mr.  Gould:  These  gentlemen  have 
been  willing  to  answer  questions  now. 
Try  to  keep  the  questions  to  the  point 
and  remember,  we  are  not  here  to  de- 
bate. Try  to  be  specific  and  the  answers, 
will  be  to  the  point  and  specific.  Do  you 
have  any  questions? 

DISCUSSION 

Delegate:  Mr.  Baker,  would  it  be 
appropriate  to  comment  on  the  cost  at 
the  point  of  manufacture  for  a  concrete 
crossing? 

Mr.  Baker:   I'm  sorry.  I  did  not  hear. 

Delegate:  Would  it  be  appropriate  to 
comment  on  the  cost  and  the  point  of 
manufacture? 

Mr.  Baker:  The  cost.  I  guess  costs  are 
relative.  We  follow  about  the  middle  on 
Fab-Ba-Cast.  We  are  about  $160  a  track 
foot.  The  only  number  I  heard  this 
morning  was  850  on  a  wood  crossing.  I 
would  "speculate  that  a  rubber  crossing 
would  come  in  somewhere  above  that. 
We're  about  the  Oldsmobile  of  the 
trade.  We  manufacture  in  Ohio  and 
Florida. 

Mr.  Gould:  Any  other  questions  or 
comments? 

Delegate:  Mr.  Baker,  could  you  com- 
ment on  concrete  drip  slabs? 

Mr.  Baker:  I  would  like  to  hear  that 
again. 

Delegate:  Could  you  mention  about 
concrete  drip  slabs? 

Mr.  Baker:  In  the  filling  areas? 

Delegate:  Yes. 

Mr.  Baker:  What  do  you  want  me  to 
say?  We  have  a  modified  slab  in  which 
all  spillage  is  totally  recovered  and  com- 
ply with  environmental  laws. 

Delegate:  Do  you  have  any  literature 
on    that? 

Mr.  Baker:  Yes,  I  do,  and  I'm  in  1427, 
young  man.   (Laughter) 

Mr.  Gould:  This  is  a  symposium  on 
grade  crossing  materials  and  I  am  sure 


the  other  gentlemen,  also,  might  have, 
could  have,  or  do  have  something  on 
drip  slabs,  at  your  fueling  facilities.  Do 
we  have  any  more  questions  or  com- 
ments? 

Delegate:  One  of  the  gentlemen  men- 
tioned drainage.  Do  any  of  you  have 
any  suggestions  of  specifications  for 
drainage? 

Mr.  Gould:  Do  any  of  you  have  some- 
thing on  drainage? 

Mr.  Curati:  Are  you  referring  to  under 
the  crossing,  to  get  the  water  out,  if 
there  is  a  water  problem? 

Delegate:  Yes,  to  protect  it  from 
water  in  the  crossing  area. 

Mr.  Curati:  I  suppose,  since  the  ques- 
tion was  asked,  we  recommend  in  all  of 
our  sales  literature  a  fabric  that  will 
drain  the  crossing.  With  this  fabric  it 
will  pull  the  water  out  of  the  roadbed 
into  the  drains  alongside.  Becommenda- 
tions  are  available  on  how  that  is  to  be 
done,  depending  upon  the  crossing.  As 
a  matter  of  fact,  we  do  recommend  as 
a  matter  of  practice  that  this  fabric 
should  go  into  every  crossing  that  goes 
in  because  of  its  relative  inexpensive- 
ness  and  the  good  job  it  does. 

Mr.  Dailey:  We,  too,  recommend  a 
fabric.  I  have  seen  it  in  use  in  the  new 
Glenwood  Yard  in  the  Southern  Bail- 
road  in  Charlotte,  North  Carolina.  Its 
strength  is  amazing.  It  will  let  the  water 
through  but  it  will  not  let  it  pump  up. 
I  do  not  know  how  it  works.  Monsanto 
can  tell  you  better  about  that,  or  Du- 
Pont,  I  guess.  But  as  far  as  drainage  is 
concerned,  as  I  mentioned  earlier,  you 
get  only  what  is  underneath  the  cross- 
ing. We  recommend  scarping,  as  I  said, 
ballast,  tile,  or  perhaps  even  digging  out 
and  putting  some  rocks  under  the  bal- 
last, and  then  draining  out  at  each  of 
the  four  corners.  Thank  you. 

Mr.  Gould:  Almost  any  crossing  is 
just  about  as  good  as  on  what  it  is  put. 
If  you  put  it  on  poor  track  material,  you 
are  going  to  have  a  poor  crossing.  Any 
other   questions   or   comments? 

Delegate:  Does  either  True  Temper 
or  Goodyear  manufacture  ramp  ends  for 
crossings? 
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Mr.  Gould:  Does  either  True  Temper 
or  Goodvear  manufacture  ramp  ends  for 
crossings? 

Mr.  Dumm:  We  do  not  manufacture 
a  specific  end-plate  as  such.  What  we 
use  is  macadam.  If  the  customer  does 
request  it,  we  do  have  end-plates  made 
up,  but  that  is  not  an  item  that  is  always 
supplied  by  Goodyear.  It  is  supplied 
only  upon   customer  request. 

Mr.  Curati:  I  would  like  to  make  a 
comment.  Our  product  people  have 
molded  end-caps  that  are  available.  The 
newer  crossing  also  had  semi-end-caps 
with  it.  However,  we  have  made  provi- 
sion so  that  if  the  need  requires  that  a 
steel  end-plate  is  necessary,  it  can  be 
done  very  economically  to  protect  the 
end.  Ordinarilv,  the  recommendation  is 
that  you  use  asphalt.  It  has  been  very 
suitable  in  the  protection  of  the  end 
of  the  crossing  and  very  inexpensive. 
We  are  already  asphalting  the  approach 
to  the  crossing,  anyway. 

Delegate:  May  I  ask  of  Mr.  Dailey,  is 
the  ramp  part  pre-cut  in  all  panelized 
crossings? 

Mr.  Gould:  Mr.  Dailev  has  informed 
me  that  the  ramp  part  is  pre-cut  in  all 
the   wood  panelized  crossings. 

Delegate:  What  is  the  difference  in 
weight   of  the   different   increments? 

Mr.  Gould:  Do  you  have  some  weights 
on  your  sections  or  increments? 

Mr.  Baker:  Our  panels  are  eight  feet 
long.  The  heavier  panel,  of  course,  is  in 
the  center  track.  The  weight  becomes  a 
definite  asset  once  it  is  in  place.  That 
slab  weighs  right  at  2,000  pounds.  Any- 
thing you  have  on  that  site  which  will 
handle  a  39-foot  rail  will  handle  that 
slab.  The  approach  slabs  weigh  about 
1,000  pounds  each.  So,  you  have  some- 
thing in  the  order  of  about  4,000  pounds 
per  eight  feet  of  track  foot. 

Mr.  Dumm:  Goodyear  center-pads 
are  three  feet  in  length  and  they  weigh 
approximately  320  pounds  each.  The 
side-pads,  which  are  also  three  feet, 
weigh   approximately   120   pounds   each. 

Mr.  Curati:  I  believe  you  can  all  hear 
me  from  here.  Ours  is  a  modular  svstem. 


Each  module  is  approximatelv  40 
pounds.  It  takes,  then,  four  modules  to 
cross  on  a  foot  and  one-half  length. 
For  instance,  to  reach  all  the  way  across 
you  must  handle  four  40-pound  lengths. 

Delegate:  Could  Goodyear  and  True 
Temper  give  us  an  approximate  cost  per 
lineal  foot  or  track  foot? 

Mr.  Gould:  Could  Goodyear  and  True 
Temper  give  us  a  cost  per  lineal  foot  — 
track    foot? 

Mr.  Dumm:  The  cost  of  Goodvear 
materials  is  approximatelv  S225  to  S227 
per  track  foot.  That  includes  all  the 
materials  needed  to  install  the  crossings, 
the  wooden  shims,  pads,  rubber  pads 
for  both  center  and  sides,  washers,  and 
so    forth. 

Mr.  Curati:  The  T-core  is  selling  for 
approximately  $125  a  track  foot.  The 
new  crossing  we  are  coming  out  with  is 
running  around  8175  a  track  foot.  I 
might  add  that  includes  everything. 

Mr.  Gould:  Thank  you,  gentlemen  — 
Mr.  Baker,  Mr.  Curati,  Mr.  Dumm  and 
Mr.  Dailey.  In  particular,  I,  and  your 
Association  express  our  gratitude  for 
your  participation  this  morning.  I  am 
sure  some  of  you  men  might  corner 
some  of  them  out  here  in  the  hall  and 
have  some  more  questions  for  them. 

Now  I  will  turn  the  rostrum  back  to 
Mr.    Iwinski. 

President  Iwinski:  Thank  you,  Mr. 
Gould,  and  thank  you  gentlemen  for 
this    informative    presentation. 

Now  if  I  may  add  some  figures  today 
on  the  registration:  including  Sunday 
and  Monday  registration,  the  Road- 
masters,  197'  -  -  B  &  B,  112  —  Asso- 
ciates, 172  —  Guests,  114.  Total  of  595. 
The  ladies  registration   is  about  80. 

We  will  convene  at  1 :30  tin's  after- 
neon  in  separate  sessions.  The  Road- 
masters  will  meet  in  this  room  and  the 
B  &  B  will  meet  in  Regencv  Room  "B." 

Mr.  Pullem,  do  you  have  anything  to 

add'? 

President  Pullem:  The  only  thing  I 
would  like  to  call  to  your  attention  is 
the  fact  that  the  Roadmasters*  session 
will    he    in    "C"    and    "D"    hut    we    are 
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going  to  begin  at  1:15  P.M.,  so  we  would  President    Iwinski:    Thank    you,     Mr. 

appreciate  you  being  here  as  near  that  Pullem. 

time   as   possible.  I  declare  this  session  adjourned. 

Thank  you.  .    .   .   Recessed  at   11:35  A.M.   ,   ,   , 


President's  Address 


J.  R. 


Chief  Engineer-Public  Works,  C&NW,  Chicago,  Illinois 


J.  R.  Iwinski 


Gentlemen,  please  take  your  seats. 
Will  those  at  the  door  please  advise  the 
people  outside  that  the  afternoon  ses- 
sion is  about  to  begin  ....  please  close 
the  doors. 

I  hereby  call  this  83rd  Annual  Con- 
ference of  The  American  Railway  Bridge 
and  Building  Association  to  order.  I 
offer  a  warm  welcome  to  those  in  at- 
tendance and,  especially,  our  visitors, 
guests  and  younger  members  who  may 
be  here  for  the  first  time. 


I  also  extend  a  sincere  invitation  for 
all  the  ladies  to  attend  any  of  our  ses- 
sions that  may  be  of  interest  to  them. 

At  this  time,  as  required  in  the  by- 
laws of  our  association,  it  is  my  duty  to 
present  a  report  to  you  outlining  the 
general   condition   of  our   association. 

Our  financial  condition  is  good.  We 
have  a  healthy  bank  account  with  our 
funds  that  are  not  required  for  current 
operating  purposes  being  invested  in  in- 
teresting-bearing securities. 

A  detailed  financial  report  will  be 
given  by  our  treasurer  at  the  business 
session  on  Wednesday  morning. 

This  healthy  financial  climate  exists 
primarily  through  the  sale  of  advertis- 
ing in  our  annual  proceedings  publica- 
tion which  has  been  achieved  through 
the  successful  efforts  of  a  professional 
advertising  agency  whom  we  have  had 
under  contract  for  several  years. 

It  is  suggested  that,  wherever  possible, 
serious  consideration  be  given  to  the 
products  or  services  of  those  who  adver- 
tise. 

Continuance  of  this  level  of  income 
will  ensure  that  our  present  $7  annual 
membership  dues  will  not  be  increased 
in  the  near  future.  A  happy  thought  in 
these   inflationary  times! 

Our  membership  was  at  the  692  level 
as  of  June  1,  1978.  This  is  a  slight  de- 
crease in  membership  compared  to  one 
year    ago    and    a   drastic   decrease   from 
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the  968  all-time  high  membership  count 
established  in  1961.  This  slow  but  sure 
erosion  can  be  attributed  to  an  overall 
decline  in  railroad  employment  through- 
out the  country  as  well  as  economic  rea- 
sons that  limit  organizational  participa- 
tion of  many  railroads. 

Over  the  recent  years,  a  greater  num- 
ber of  young  people  have  been  recruited 
to  fill  the  ranks  of  those  that  have  re- 
tired or  have  moved  on  to  other  activi- 
ties. It  is  important  that  this  new  blood, 
so  to  speak,  is  sought  out  and  encour- 
aged to  participate  in  this  association's 
activities.  A  very  effective  way  to  do  this 
is  to  have  you  all  become  a  working  arm 
of  the  membership  committee.  Your 
presence  here  is  evidence  of  your  inter- 
est and  all  vou  need  to  do  is  to  talk 
with  non-members  of  your  acquaintance 
and  describe  the  advantages  of  mem- 
bership in  the  association  and  urge  them 
to  join  and  become  active  on  the  vari- 
ous committees  that  work  on  each  year's 
conference  program.  A  supply  of  mem- 
bership blanks  is  readily  available  here 
at  this  conference  or  through  the  asso- 
ciation's office. 

I'll  come  down  off  the  soap  box  now 
and  talk  a  little  about  the  conference 
program. 

Once  one  becomes  involved  in  the 
preparation  of  one  of  these  programs 
it  is  very  interesting  to  see  how  the 
whole  thing  develops.  Many  of  vou  may 
not  be  familiar  with  the  process,  so  I 
will  give  you  a  brief  description. 

The  nucleus  of  the  conference  pro- 
gram to  be  held  in  Atlanta,  Georgia  in 
1979,  has  already  been  formed,  based 
on  recommendations  for  committee  re- 
ports submitted  by  the  general  member- 
ship. After  this  conference  has  been  con- 
cluded, your  executive  committee  which 
is  to  be  elected  on  Wednesday  morning 
will  be  formed  into  the  various  commit- 
tees which  guide  the  association  through- 
out the  year  and,  the  first  executive  com- 
mittee meeting  will  be  held  early 
Wednesday  afternoon.  The  specific  sub- 
jects that  arc  to  be  a  part  of  the  1979 
program  are  selected  from  the  entire 
group  that  has  been  submitted  at  this 
meeting. 


At  subsequent  meetings,  specific  sub- 
ject committees  are  formed  and  a  chair- 
man named  from  those  who  have  indi- 
cated a  willingness  to  serve.  A  director 
is  also  named  as  a  sponsor  for  each  of 
the  committees  to  guide  and  aid  the 
chairman  in  the  preparation  of  the  re- 
port. This  is  a  wise  move  as  the  director 
usually  has  just  recently  been  through 
the  same  process  and  knows  of  all  the 
potential  problem   areas. 

Finally,  we  have  come  full  circle  and 
the  reports  are  ready  to  be  presented  as 
thev  are  today. 

No  little  praise  can  be  given  to  this 
year's  executive  committee  and  the  work 
thev  have  done  to  prepare  this  year's 
outstanding  program.  I  will  now  intro- 
duce them  to  vou  and  describe  their  ac- 
tivities within  the  executive  committee, 
Will  each  member  please  stand  as  his 
name  is  called  and  remain  standing? 

Please  withhold  your  applause  until 
all  have  been  introduced. 

Beginning  at  mv  extreme  right,  our 
three  junior  directors  are: 

Mr.  O.  C.  Denz,  supervisor  building 
maintenance,  Milwaukee  Road,  Chicago. 
Mr.  Denz  is  Chairman  of  the  Advertis- 
ing Committee  and  also  serves  on  Ladies' 
Entertainment.  He  is  also  sponsor  of  the 
Report  of  Special  Committee  No.  2. 

Mr.  E.  C.  Patterson,  manager,  struc- 
tures, Chicago  &  North  Western  Trans- 
portation Co.,  Boone,  Iowa.  Mr.  Patter- 
son is  Chairman  of  the  Resolutions  Com- 
mittee and  also  serves  on  the  Necrology 
Committee.  He  also  is  sponsor  of  the 
Report  of  Special  Committee  No.  3. 

Mr.  W.  S.  Stokely,  building  civil  engi- 
neer, Illinois  Centra]  Gulf,  Chicago,  Illi- 
nois. Mr.  Stokely  is  Chairman  of  the  Ne- 
crology Committee  and  Ladies  Enter- 
tainment. Hi'  is  also  sponsor  of  the  Re- 
port of  Special  Committee  No.    1. 

Our  intermediate  directors  are: 

Mi'.  J.  Budzileni,  assistant  to  bridge 
engineer.  The  Rock,  Chicago,  Illinois. 
Mr.  Budzileni  is  a  member  of  the  Regis- 
tration Desk  and  Joint  Association  Com- 
mittees and  is  sponsor  of  the  Report  of 
Special  Committee  No.  4. 

Mr.  B.  J.  King,  bridge  engineer.  Coast 
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Lines.  Santa  Fe,  Los  Angeles,  California. 
Mr.  King  is  Chairman  of  the  Registra- 
tion Desk  Committee  and  also  serves  on 
the  Special  Subjects  and  Features  Com- 
mittee. 

Mr.  J.  G.  Robertson,  manager  engi- 
neering, design,  Bessemer  and  Lake  Erie, 
Greenville,  Pennsylvania.  Mr.  Robertson 
is  Chairman  of  the  Public  Relations  and 
Convention  Greetings  Committee. 

Our  senior  directors  are: 

Mr.  W.  J.  Gunkle,  senior  structural  in- 
spector, ConRail,  Philadelphia,  Pennsyl- 
vania. Mr.  Gunkle  is  a  member  of  the 
Membership  and  Resolutions  Committee. 

Mr.  W.  E.  Halley,  manager-fire  pre- 
vention, Chicago  and  North  Western 
Transportation  Co.,  Chicago.  Mr.  Hal- 
lev  is  a  member  of  the  Advertising  and 
Registration  Committees. 

Mr.  K.  L.  Wammel,  assistant  division 
engineer,  Southern  Pacific,  Portland, 
Oregon.  Mr.  Wammel  is  Chairman  of 
the  Special  Features  Committee. 

The  officers  during  the  past  year  are 
as  follows: 

Mr.  W.  H.  Rankin,  senior  structural 
engineer,  St.  Louis  -  San  Francisco  Rail- 
road, Springfield,  Missouri.  Mr.  Rankin 
is  our  recent  Past  President  and  Chair- 
man of  the  Nominating  Committee. 

Mr.  W.  H.  Huffman,  assistant  vice 
president  and  chief  engineer  -  retired, 
Chicago  and  North  Western  Transporta- 
tion Co.,  Wilmette,  Illinois.  Mr.  Huff- 
man is  our  Treasurer  and  also  one  of  our 
Past  Presidents. 

Mr.  J.  W.  Chambers,  bridge  construc- 
tion engineer,  Missouri  Pacific,  St.  Louis, 
Missouri.  Mr.  Chambers  is  our  Third 
Vice  President  and  is  Chairman  of  both 
the  Membership  and  the  Proceedings 
Committee. 

Mr.  D.  C.  Gould,  assistant  structural 
engineer,  Union  Pacific,  Omaha,  Nebras- 
ka. Mr.  Gould  is  our  Second  Vice  Presi- 
dent, Convention  Program  Chairman  and 
Chairman  of  the  Special  Subjects  Com- 
mittee. 

Mr.  W.  C.  Sturm,  senior  project  engi- 
neer,  Elgin,   Joliet   &   Eastern   Railway, 


Joliet,  Illinois.  Mr.  Sturm  is  our  First 
Vice  President  and  is  also  Chairman  of 
the  Hotel  Arrangements  Committee. 

Our  secretary,  Mrs.  Ann  Wilson,  is 
unable  to  be  here  at  this  time  because  of 
her  duties  at  the  registration  desk,  but 
will  be  here  for  our  business  session  on 
Wednesday  morning.  I  know  that  I  speak 
for  all  officers,  directors,  and  past  presi- 
dents when  I  sav  that  Mrs.  Wilson's  dili- 
gent efforts  in  keeping  order  among  the 
multitude  of  details  required  to  keep 
the  association  operating  efficiently  are 
deeply  appreciated. 

You  may  now  applaud.   (Applause) 

Thank  you  gentlemen,  you  may  now 
be  seated. 

As  my  term  in  office  nears  its  end,  I 
want  you  all  to  know  that  I  consider  it 
an  honor  and  privilege  to  have  been 
elected  to  serve  as  your  president.  The 
experience  has  been  most  gratifying  and 
I  am  certain  that  I  will  reflect  on  the  fine 
associations  I  have  made  during  the 
past  year.  It  is  my  desire  to  continue  to 
serve  in  any  capacity  required  in  the 
years  to  come. 

We  are  now  readv  to  present  our 
committee  reports  and  special  features. 
A  great  deal  of  hard  work  has  gone  into 
the  preparation  of  these  papers,  and  I 
am  sure  you  will  find  them  interesting 
and  informative. 

Following  the  presentation  of  the  re- 
port you  are  invited  to  participate  in 
discussion  and  ask  questions.  If  you  wish 
to  make  a  comment  or  ask  a  question, 
please  stand,  state  your  name  and  affili- 
ation and  direct  your  question  to  the 
chairman.  Preprints  of  some  of  our  re- 
ports are  available  at  the  rostrum  for 
those  who  want  them.  All  of  the  reports 
will  be  published  in  our  Annual  Pro- 
ceedings which  will  be  distributed  in 
mid- 1979. 

Our  first  report  this  afternoon  is  that 
of  Special  Committee  No.  2.  The  spon- 
sor for  this  report  is  Mr.  O.  C.  Denz. 
Will  he  please  come  forward  to  present 
the  chairman. 

Mr.  Denz:  (Presents  Chairman,  Byron 
Burns). 
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In  order  to  properly  erect  new  steel 
railway  bridge  spans,  as  well  as  repair 
and  maintain  existing  steel  railway 
bridge  spans,  it  is  necessary  to  have 
available  a  group  of  people  who  possess 
the  specialized  tools,  skills  and  knowl- 
edge to  perform  these  types  of  work.  It 
is  further  desirable  for  this  group  of 
people  to  possess  a  knowledge  of  rail- 
way operations  in  order  to  best  coordi- 
nate their  efforts  so  as  not  to  conflict 
with  the  movement  of  trains.  This  report 
will  cover  the  organization  and  mainte- 
nance of  an  in-house  steel  railway  bridge 
erection  and  repair  gang  or  Steel  Bridge 
Gang.  (SBG) 

Personnel  of  steel  bridge  gang 

The  personnel  making  up  a  SBG  fall 
into  a  basic  organization  which  is  com- 
mon to  all  major  railroads.  Positions 
within  the  organization  consist  of  a  fore- 
man, an  optional  assistant  foreman  and 
five  to  ten  laborers.  The  position  of  as- 
sistant foreman  can  be  filled  if  seven  or 
more  laborers  are  on  the  gang.  The  la- 
borers can  be  further  differentiated  into 
two  groups:  erectors  and  helpers.  The 
erectors  are  qualified  structural  welders, 
burners,  etc.  It  should  be  noted  that  for 
the  purpose  of  this  report  the  terms  la- 
borer, erector  and  helper  are  used  to 
describe  general  job  functions  and  not 
to  indicate  specific  job  titles.  The  posi- 
tion of  crane  operator  may  also  exist  on 
the  SBG;  however,  this  may  be  a  per- 
son who  most  of  the  time  fills  a  posi- 
tion ot  a  laborer.  An  additional  position 
may    exist    within    the    SBG,    such    as    a 


B.  T,  Burns 

carpenter   permanently   assigned   to    the 

gang- 
Replacement  personnel  to  occupy  po- 
sitions on  the  SBG  originate  from  either 
existing  B&B  personnel  or  arc  hired 
from  the  outside  of  the  Railway  Com- 
pany. New  Personnel  on  the  gang  enter 
into  a  formal  or  informal  apprenticeship 
program  and  receive  on-the-job  training 
as  erectors.  The  on-the-job  training  is 
sometime  supplemented  with  a  formal 
welding  and  or  burning  school. 

Duties  of  steel   bridge  gang 

The   SBG   is   expected    to   perform    all 
types  of  repair  of  the  steel  bridges,  in- 
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eluding  bearing  repairs,  lateral  bracing 
and  other  bracing  renewal,  flange  angle 
and  cover  plate  renewal  and  repairs  to 
or  replacement  of  damaged  members  of 
through  truss  spans.  The  SBG  is  also  ex- 
pected to  perform  the  erection  of  or  re- 
moval of  any  type  or  length  of  steel 
span,  including  beam  spans,  deck  girder 
spans,  through  girder  spans  and  truss 
spans. 

It  was  noted  that  on  one  railroad  the 
SBG  performs  all  structural  steel  main- 
tenance and  construction  work  on  the 
railroad's  property.  Work  in  addition  to 
steel  span  work  includes  erection  of  or 
removal  of  structural  steel  framework 
for  buildings  and  towers,  steel  pile  driv- 
ing and  erection  of  shop  cranes  and 
crane  runways. 

Proper  equipment-  needed 

In  order  to  efficiently  perform  the  be- 
fore-noted work,  the  SBG  must  possess 
the  proper  equipment.  This  equipment 
should  include  powered  equipment  such 
as  a  portable  arc  welder  of  a  250  amp 
minimum  size,  a  portable  air  compressor 
of  a  125  CFM  minimum  size,  a  hydrau- 
lic-powered pin-and-collar  fastener  in- 
stallation tool  and  portable  hydraulic 
pump,  backout  guns,  reamers,  impact 
wrenches,  drills,  oxyacetvlene  torch, 
both  hydraulic  and  mechanical  jacks, 
portable  gasoline  powered  generator  and 
portable  electric  winch.  Miscellaneous 
small  hand  tools  such  as  spud  and  cres- 
cent wrenches,  fitting-up  bars,  mauls, 
lining  and  claw  bars,  C-clamps,  etc.,  are 
also  required.  In  addition  to  various 
tools,  simplies  such  as  compressor  hoses, 
oxyacetylene  hoses,  scaffold  chains, 
needle  beams  for  building  scaffold,  tim- 
ber scaffold  planks,  ladders  and  alumi- 
num staging  are  required  to  insure  that 
the  SBG  work  is  performed  in  as  safe 
and  efficient  a  manner  as  possible.  Vari- 
ous other  supplies  such  as  oxygen,  ace- 
tvlene,  high  strength  bolts  and  welding 
rod  should  be  kept  on  hand.  Lastly,  a 
supply  of  structural  steel  plate,  angles 
and  bars  of  various  sizes  should  be  kept 
on  hand,  both  for  minor  repair  work  and 
emergencv  repairs.  A  tool  car  equipped 


with  a  work  bench,  vise,  anvil,  forge, 
arc  welder  and  a  small  electric  genera- 
tor can  be  used  as  the  ideal  place  to  re- 
pair and  maintain  various  pieces  of 
equipment  and  tools. 

An  important  piece  of  equipment  for 
a  mechanized  SBG  is  a  truck  in  the  2- 
ton  to  2V2  ton  range.  It  is  desirable  for 
the  truck  to  be  equipped  with  Hyrail 
equipment  and  a  crane.  The  truck  shown 
here  (indicated  in  slide)  is  equipped 
with  a  center-mounted  five  ton  crane 
with  side  controls.  Total  boom  length, 
fully  extended,  is  28  feet.  The  center- 
mounted  crane  is  preferred  over  a  rear- 
mounted  crane  in  order  to  provide  more 
usable  space  on  the  bed  of  the  truck. 
If  the  SBG  is  large,  a  truck  without  a 
crew  cab  may  necessitate  the  assign- 
ment of  a  multi-passenger  van  or  carry- 
all to  the  SBG  in  order  to  transport  the 
members  of  the  gang  between  the  work 
location  and  their  living  quarters.  A 
truck  not  equipped  with  Hyrail  equip- 
ment may  make  it  necessary,  in  order  to 
reach  some  work  locations,  to  continue 
the  occasional  use  of  the  motor  track 
car  and  push  car.  A  3  4-ton  pickup 
truck  equipped  with  a  cover  is  an  ex- 
cellent addition  to  a  mechanized  SBG. 
The  pickup  truck  provides  the  capabili- 
ty to  detach  a  portion  of  the  gang  from 
the  main  body  of  the  gang  in  order  that 
minor  work  items  at  a  separate  work  lo- 
cation may  be  performed  without  utiliz- 
ing the  entire  gang  in  an  inefficient  man- 
ner. 

In  order  for  the  SBG  to  perform 
heavy  steel  erection,  cranes  of  a  50-ton 
minimum  capacity  should  be  available  to 
assist  the  gang.  Depending  upon  job 
site  and  train  movement  considerations, 
either  on-track  locomotive  cranes,  hy- 
rail truck  cranes  or  off-track  cranes  may 
be  used. 

To  insure  that  the  SBG  is  able  to 
work  in  as  safe  a  manner  as  possible, 
proper  safety  equipment  must  be  used. 
Though  the  equipment  used  may  vary 
from  job  to  job  due  to  job  site  consider- 
ations, it  should  always  follow  general 
construction  industry  practices  and  meet 
all  applicable  OSHA  specifications. 
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District  size  governed  by  seniority 

On  railroads  which  have  a  steel  bridge 
erection  and  maintenance  program  ex- 
tensive enough  to  necessitate  more  than 
one  SBG,  the  area  or  district  size  to  be 
covered  by  each  gang  is  initially  deter- 
mined by  whether  the  gangs  are  gov- 
erned by  a  local  or  system  seniority.  One 
railroad  which  determines  the  area  to  be 
covered  by  each  gang  on  the  basis  of 
seniority  districts  has  one  8-man  gang 
maintaining  171,000  lineal  feet  of  steel 
bridges  while  the  other  7-man  gang 
maintains  only  70,000  lineal  feet  of 
bridges.  Railroads  on  which  the  Steel 
Bridge  Gangs  operate  on  a  svstem  sen- 
iority basis  tend  to  have  a  more  equal 
distribution  of  work,  whether  the  dis- 
trict size  is  divided  according  to  equal 
geographical  areas,  or  based  on  distri- 
bution of  steel  bridges.  On  one  railroad 
which  determines  the  area  to  be  cov- 
ered by  each  gang  on  the  basis  of  dis- 
tribution of  steel  bridges,  one  gang 
maintains  173,000  lineal  feet  of  steel 
bridges,  while  the  other  gang  maintains 
187,000  lineal  feet  of  steel  bridges.  It 
would  seem  that  having  die  SBG  gov- 
erned  bv   a   svstem   seniority   offers   ad- 


vantages ever  being  governed  by  local 
seniority,  especially  when  considering  a 
long-range  maintenance  program  of  steel 
bridges  on  an  entire  svstem. 

Housing  for  the  steel  bridge  gang 

During  the  work  week,  housing  must 
be  provided  for  the  SBG.  This  housing 
falls  into  one  of  three  categories;  con- 
verted coach  baggage  or  revenue  cars, 
portable  flat  car  mounted  housing  units 
or  a  motel.  Motels  are  generally  only 
used  for  short  or  emergency  jobs. 

The  following  slides  (slides  shown)  de- 
pict a  converted  coach  /baggage  car  now 
used  as  a  SBG  foreman  living  car.  This 
is  a  view  of  the  kitchen  dining  area, 
complete  with  a  dining  table,  cabinets, 
sink,  LP  gas  stove  and  electric  refrig- 
erate r.  Water  pressure  for  domestic  wa- 
ter is  provided  by  a  pump  and  over- 
head pressure  tanks.  The  foreman  is 
provided  with  a  small  work  study  area 
complete  with  writing  desk  and  file  cab- 
inets. Beyond  the  work/study  area  is  the 
kving  area  of  the  car.  A  hallway  leads 
from  the  living  area  to  the  first  bedroom 
and  thence  on  to  the  second  bedroom. 
A  modern  lavatory  bath  is  also  provid- 
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eel  in  the  ear.  In  this  ease,  the  foreman's 
wife  also  occupies  this  ear  which  has 
contributed  to  the  excellent  interior  dec- 
oration. 

The  next  set  of  slides  (slides  shown) 
depict  a  housing  unit  mounted  on  a  flat 
car,  designed  for  single  occupancy.  This 
particular  car  is  used  as  a  SBG  assistant 
foreman's  living  car,  but  could  work 
equally  well  as  a  foreman's  car  on  a 
smaller  SBG.  Because  the  overall  length 
of  the  housing  unit  is  less  than  the  flat 
car  on  which  it  is  mounted,  this  car  has 
a  small  porch  at  the  normal  entryway 
into  the  car.  This  is  a  view  of  the  kitch- 
en dining  area  of  the  car,  complete  with 
dining  table,  LP  gas  stove  and  refrig- 
erator.  Bevond  the  kitchen/dining  area 
is  a  small  living  area.  A  hallway  leads 
from  the  living  area  to  the  single  bed- 
room. A  modern  lavatory /bath  facility 
is  also  provided  in  this  car.  Water  pres- 
sure tor  domestic  water  is  provided  bv 
a  pump  and  pressure  tank,  with  hot  wa- 
ter being  provided  by  a  conventional  LP 
gas  water  heater.  This  car  is  heated  by 
either    electric    or    LP    gas    and    is    also 


equipped  with  electric  air  conditioning. 

The  next  series  of  slides  (slides  shown) 
depict  another  housing  unit  mounted  on 
a  flat  car  which  is  designed  as  a  living 
unit  for  four  laborers  on  the  SBG.  En- 
trance into  this  living  unit  is  made 
through  either  of  two  side  doors  with  a 
third  side  door  located  on  the  far  side  of 
the  car.  At  one  end  of  the  car  is  a  com- 
mon kitchen  /dining  area,  complete  with 
sink,  LP  gas  stove,  refrigerator,  cabinets 
and  a  dining  table.  Safety  and  first  aid 
equipment  are  also  located  in  this  com- 
mon area.  A  hallway  leads  from  the 
kitchen  dining  area  to  the  four  sleeping 
rooms,  showers  and  toilets.  Lockers  for 
the  storage  of  work  clothes  are  located 
in  this  hallway. 

Each  sleeping  room  contains  a  twin- 
sized  bed  with  drawers  below,  a  wash 
basin  with  cabinets  below  and  above  and 
a  clothes  closet.  Because  all  air  condi- 
tioning and  heating  units  are  located  in 
the  hallway,  an  individually  controlled 
ventilator  fan  is  located  over  the  door- 
way of  each  sleeping  room.  A  pair  of  in- 
dividual sleeping  rooms   are  located   ei- 
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ther  direction  from  the  showers  and 
toilets  in  the  ear.  The  occupants  of  each 
pair  of  sleeping  rooms  share  one  shower 
and  one  toilet.  Shown  here  is  one  of  the 
modern  shower  facilities  provided.  This 
slide  shows  the  toilet  which  is  equipped 
with  a  wastewater  holding  tank.  Water 
pressure  for  domestic  water  is  provided 
by  a  pump  and  pressure  tank,  with  hot 
water  being  provided  by  a  conventional 
LP  gas  water  heater.  This  car  is  also 
heated  by  either  electric  or  LP  gas  and 
is   also   air  conditioned. 

Domestic  water  for  an  outfit  may  be 
supplied  from  either  wayside  water  lines, 
or,  on  an  emergency  or  temporary  basis, 
from  a  domestic  water  tank  car. 

For  use  by  the  outfit  shown,  a  per- 
manent mounted  37  KW  diesel-powered 
electrical  generator  is  located  in  a  power 
car.  This  power  plant  is  capable  of  pro- 
viding two  100-amp  circuits  for  the  out- 
fit on  an  emergencv  or  temporary  basis. 
The  power  car  is  also  used  to  store  mis- 
cellaneous supplies  such  as  light  bulbs, 
safety  equipment,  rubber  boots  and  mis- 
cellaneous   small    replacement    parts    for 


oxvacetylene  torches,  etc. 

A  SBG  is  moved  from  one  work  lo- 
cation to  another  in  accordance  with  the 
Award  of  Arbitration  Board  Xo.  298; 
that  is  to  say,  bv  rail  in  the  living  cars, 
by  highway  and  on  an  emergency  basis, 
bv  air  travel.  Personnel  on  the  SBG  are 
expected  to  provide  their  own  transpor- 
tation from  their  homes  to  the  gang's 
outfit  location  and  return  for  weekend 
visits. 

This  concludes  the  report  covering 
many  of  the  aspects  of  organizing  a 
SBG.  However,  no  matter  how  well 
equipped  the  gang,  the  most  efficient  and 
safe  operation  can  only  result  when  the 
individuals  on  the  2^1112;  have  thorough 
training  and  experience,  coupled  with 
true  pride  in  their  work. 

President  Iwinski:  Thank  you  Mr. 
Burns  for  a  very  interesting  presentation. 

Our  next  report  is  a  special  feature, 
will  Mr.  K.  L.  Wammel  please  come  for- 
ward to  introduce  the  speaker. 

Mr.  Wammel:  (Makes  introduction  of 
Mr.  Victor  Elias). 


Reinforced  Earth 
Its  Design  and  Construction 

By  VICTOR  ELIAS 

Vice  President,  Engineering,  Reinforced  Earth  Company,  Washington,  D.C. 
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In  the  last  decade  over  1500  Rein- 
forced Earth  structures  have  been  built 
worldwide  with  over  200  structures  com- 
pleted in  the  U.  S.  Initially,  the  utiliza- 
tion of  Reinforced  Earth  was  limited  to 
highway  retaining  structures  in  areas  of 
difficult  terrain,  but  it  was  soon  realized 
that  important  other  uses  promised 
economy  and  made  available  certain 
technical  advantages  over  traditional 
methods  of  construction. 

The  principle  of  Reinforced  Earth  has 
been  extensively  described  by  Vidal1,2 
its  inventor,  Schlosser3-4  and  others  in 
the  literature  and  a  summary  of  the 
state-of-the-art  (1978)  was  presented  by 
Lee.5 


Aside  from  economy,  the  principal 
technical  reason  for  using  Reinforced 
Earth  structures  is  their  unique  ability 
to  withstand  post  construction  move- 
ments both  vertical  and  horizontal 
whether  induced  by  foundation  settle- 
ments or  strong  ground  motion  caused 
by  either  a  natural  or  man  made  seis- 
mic events. 

To  date  a  number  of  structures  in  a 
railway  environment  have  been  built  or 
are  under  design  at  various  worldwide 
locations.  All  of  these  structures  have 
been  designed  by  one  of  the  worldwide 
family  of  Reinforced  Earth  Companies, 
licensed  by  the  inventor,  which  provide 
the  design,  specifications  and  the  pre- 
fabricated materials  of  construction.  Re- 
inforced Earth  applications  are  covered 
by  U.  S.  patents  issued  to  Henri  Vidal.6 

The  development  of  both  quantitative 
and  qualitative  data  as  to  the  perform- 
ance of  Reinforced  Earth  structures  in 
a  railway  environment  was  undertaken 
jointly  in  1975  by  the  Reinforced  Earth 
Company  of  France  and  S.N.C.F.,  the 
French  National  Railway.  These  studies 
primarily  measured  the  dynamic  accel- 
erations and  ensuing  forces  associated 
with  railway  traffic  at  the  ballast  level 
and  at  varying  horizontal  distances  from 
the  track  as  well  as  on  slopes  of  railway 
embankments. 

The  behavior  and  design  of  Rein- 
forced Earth  structures  subject  to  dy- 
namic ground  motions  associated  with 
severe  ground  motions  such  as  earth- 
quakes was  studied  in  detail  by  Lee, 
Richardson,  et.al.7  Resulting  from  these 
and  other  research  efforts,  design  meth- 
ods have  been  established  to  insure  sta- 
bility under  such  loadings  and  to  limit 
deflections  to  within  design  tolerances. 
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I.  Design  principles 

The  key  element  in  Reinforced  Earth 
is  the  friction  between  the  earth  and  the 
reinforcements.  Through  this  friction,  the 
earth  transmits  to  the  reinforcements  the 
stresses  which  develop  in  the  mass.  The 
reinforcements  are  thereby  placed  in  ten- 
sion and  the  composite  material  gains 
an  pseudocohesional  strength  which  is  di- 
rectly proportional  to  the  tensile  strength 
of  the  reinforcements  and  acts  in  the  di- 
rection of  their  placement. 

The  design  of  Reinforced  Earth  struc- 
tures, at  present,  consists  of  considering 
the  local  equilibrium  between  the  facing 
elements  and  the  reinforcing  strips  un- 
der the  assumption  that  the  reinforced 
volume  is  in  a  state  of  limit  equilibrium 
and  that  the  principal  direction  of  the 
stresses  are  vertical  and  horizontal.  The 
reinforced  backfill  is  treated  as  a  com- 
posite material  that  has  both  the  fric- 
tional  strength  of  the  granular  soil  and 
the  pseudocohesion  imparted  by  the  re- 
inforcement. 

The  design  further  considers  that  if  a 
failure  wedge  develops  it  will  occur  in 
the  unreinforced  fill  beyond  the  rein- 
forced volume,  thereby  treating  the  re- 
inforced fill  as  a  single  gravity  unit.  The 
application  of  surcharges  such  as  from 
seismic  events  or  imposed  dynamic 
forces  requires  the  calculation  of  the  ad- 
ditional tensile  forces  which  the  reinforc- 
ing strips  must  resist  due  to  this  addi- 
tional load,  as  schematically  shown  in 
Figure  1. 

Where: 

q   :   is  a  surcharge  load 

W  :  is  the  total  weight  of  the  Re- 
inforced Earth  mass 

Ea  :  is  the  horizontal  pressure  due 
to   earth   pressure 

E(,  :  is  the  horizontal  pressure  due 
to   surcharge 

Es  :  is  the  pseudostatic  horizontal 
pressure  due  to  seismic 
event 

II.  Design  methods 

The   present   design   method    requires 


that  the  external  mass  stability,  as  shown 
on  Figure  1,  based  on  initial  propor- 
tioning is  checked  by  conventional  static 
methods  prior  to  internal  stability  de- 
sign. For  structures  not  subjected  to 
large  surcharge  loads,  the  length  of  re- 
inforcing strips  are  generally  chosen  at 
70%  of  the  wall  height,  except  that  a 
minimum  length  of  14  feet  is  necessary 
regardless  of  size  of  wall  to  insure  in- 
tegrity. 

Specifically,  the  checks  for  external 
mass  stability  consist  of  determining  the 
adequacy  of  the  mass  against  overturn- 
ing moments  generated  by  earth  pressure 
and  other  imposed  loads  as  well  as  slid- 
ing stability  along  the  interface  with 
the  foundation  soils.  Consistent  with  the 
above,  bearing  capacity  analyses  for  both 
general  and  local  shear  are  made  using 
Meyerhoff  theory  for  bearing  capacity 
of  foundations  under  eccentric  loadings.8 
It  should  be  noted  that  the  relevant  fac- 
tor of  safety  is  computed  with  respect 
to  the  ultimate  bearing  capacity  of  the 
foundation  and  should  not  be  confused 
with  more  conventional  foundation  an- 
alyses for  rigid  structures  which  gener- 
ally compare  the  imposed  loads  to  an 
allowable  bearing  capacity.  This  latter 
capacity  in  cohesionless  soils  is  usually 
established  to  limit  settlements,  which 
are  not  a  problem  for  flexible  structures 
such  as  Reinforced  Earth.  Therefore,  Re- 
inforced Earth  structures  can  be  suc- 
cessfully constructed  in  areas  of  weak- 
er foundation  soils  without  the  added 
loss  of  positive  foundation  support  re- 
quired by  traditional  rigid  retaining 
walls. 

Interna]    stability    design    consists    ot 


Schematic   of  Forces  of  a    Reinforced 
Earth    Structure 
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FIGURE    1 
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developing  the  appropriate  horizontal 
pressure  envelope  and  designing  the  re- 
inforcing strips  for  sufficient  cross-sec- 
tional area  to  carry  the  horizontal  loads 
as  well  as  for  sufficient  surface  area  to 
transfer  in  friction  the  stresses  which  de- 
velop in  the  mass.  Minimum  bond 
lengths  can  be  obtained  under  the  as- 
sumption that  the  earth-reinforcement 
friction  is  fully  mobilized,  and  that  the 
normal  stress  is  uniform  and  approxi- 
mately equal  to  the  overburden  pres- 
sure. 

Significant  data  has  been  published 
recently  by  Schlosser  and  Elias9  on  the 
variation  of  the  apparent  coefficient  of 
friction  f*  used  in  bond  calculations  in 
Reinforced  Earth  structures.  It  was 
shown  that  the  phenomenon  is  complex 
in  which  the  density  and  dilatancv  of 
granular  fill  are  predominant  factors  as 
well  as  the  nature  of  the  strip  surface. 
In  general,  the  apparent  coefficient  of 
friction  f*  is  highest  in  the  upper  por- 
tion of  the  structure  and  becomes  asym- 
totic  to  a  value  equal  to  the  tan.  of  (f> 
for  ribbed  strips  where  the  shear  is  es- 
sentially  a  soil  to  soil  interface  pheno- 
mena. 

III.    Materials  of  construction 

Reinforced    Earth    structures    contain 
three  essential  materials  of  construction: 
1).   the  reinforcing  strips 
2).   the  facing  material 
3).   a  granular  backfill 

The  reinforcing  strips  used  on  most 
applications  are  rolled  from  steel  billets 
to  a  5mm  thickness,  with  transverse  ribs, 
and  standard  widths  of  40  and  60mm. 
They  are  subsequently  cut  to  the  re- 
quired length.  The  steel  properties  con- 
form to  ASTM  A-36  and  thev  are  hot 
dip  galvanized  in  accordance  with  ASTM 
A-123.  Thev  are  bolted  to  the  facing 
panels  which  have  protruding  clips  or 
tabs  cast  on  their  back  side. 

The  galvanization  provided  in  excess 
of  2  oz.  sq.ft.,  is  adequate  to  insure  a 
longevity  well  in  excess  of  150  years 
in  environments  not  characterized  by  ex- 
cess acidity  or  alkalinity.   In   severe  en- 


vironments, other  materials  or  coatings 
may  be  used  such  as  aluminum  or  more 
recently  fusion  bonded  epoxy  coatings. 

The  facing  material  most  commonly 
used  is  a  square  concrete  panel  having 
dimensions  of  5  feet  by  5  feet  generally 
7  inches  thick  and  weighing  in  the 
neighborhood  of  1  ton.  These  panels  are 
produced  in  an  industrialized  mass  pro- 
duction environment  in  precast  yards 
generally  in  the  vicinity  of  projects.  They 
are  lightly  reinforced  and  cast  to  a  con- 
crete strength  of  4000  psi. 

The  required  backfill  material  is  a 
well  graded  granular  material  conform- 
ing to  the  following  gradation  specifica- 
tions: 


Size 

6  inches 
2  inches 
#200  Sieve 


Percentage  Passing  % 

100 

75-100 
25 


Adherence  to  these  specifications  in- 
sures both  that  the  required  friction  is 
developed  between  the  backfill  and  the 
strips  and  that  this  generally  free  drain- 
ing fill  will  preclude  the  development  of 
hydrostatic  forces  on  the  wall  face. 

Dining  panel  erection  the  joints  are 
filled  with  a  cork  strip  on  all  horizontal 
joints  and  a  polvurethane  foam  in  the 
vertical  joints. 

IV.    Construction  methods 

The  erection  of  Reinforced  Earth 
walls  is  a  simple  repetitive  process  of 
erecting  in  an  alternate  fashion,  rows  of 
panels  which  are  then  bolted  to  the  re- 
inforcing strips.  The  strips  are  covered 
with  backfill  up  to  the  next  row  of  strips 
and  the  process  is  repeated  until  the 
completion  of  the  wall. 

Specifically,  the  base  of  the  wall  is 
made  up  of  alternate  full  panels  and 
half  panels.  These  stand  directly  on  the 
previously  poured  levelling  pad.  The 
half  panels  are  positioned  first,  and  the 
full  panels  inserted  between  them  to 
constitute  the  first  lift  of  panels  as  shown 
in  Figure  2. 

Backfill   is  placed   in  the  direction   in 
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FIGURE   2 


which  the  course  of  panels  are  placed. 
After  the  first  course  of  panels  are  posi- 
tioned, the  fill  is  brought  to  the  level  of 
the  lower  tie  strip  on  the  half  panels. 
Reinforcing  strips  are  then  attached  to 
the    lowest    panel    tab    and    backfill    is 


brought  over  this  layer  and  compacted 
utilizing  conventional  embankment  com- 
paction equipment  as  shown  in  Figure 
3. 

The  process  is  then  repeated  until  the 
top  of  the  structure  is  reached. 


Backfill    and    Reinforcing    Strip    Placement 


FIGURE    3 


50 


B.    &    B.    Proceedings 


V.   Typical  completed  projects  in 
Railway  environments 

A  number  of  projects  have  been  com- 
pleted recently  in  the  U.  S.  in  such  en- 
vironments. Most  notably  is  an  all  year 
round  barge  unloading  facility  for  the 
Owensboro  Riverport  in  Kentucky  which 
is  shown  on  Figure  4.  Here  a  spur  of 
the  Louisville  and  Nashville  RR  was 
constructed  directly  on  the  Reinforced 
Earth  structure  for  direct  loading  of  the 
barge  cargo  to  rail  cars.  A  similar  project 
was  completed  in  Brunswick,  Georgia. 

A  somewhat  different  application  was 
constructed  in  Atlanta,  Georgia  in  con- 
nection with  the  Rapid  Transit  System. 
Here,  the  Reinforced  Earth  wall  was 
constructed  to  retain  a  cut  adjoining  the 
tracks  as  shown  on  Figure  5.  Because 
of  the  potential  for  corrosion  of  the  me- 
tallic reinforcing  strips  due  to  third  rail 
induced  stray  currents,  all  steel  was 
continuously  bonded  behind  the  struc- 
ture and  the  collected  current  flow  led 
to  a  substation. 

A  typical  highway  overpass  over  rail- 
ways constructed  in  Europe  is  shown  on 
Figure  6.  Similar  projects  are  presently 
under  construction  in  Gallup,  New  Mex- 
ico and  at  Libby  Dam,  Montana. 


The  most  notable  project,  a  simple 
span  railway  bridge  supported  on  Rein- 
forced Earth  abutments  was  constructed 
in  Spain  and  is  shown  on  Figure  7.  This 
spur  line  facility,  in  operation  for  over  3 
years,  carries  traffic  from  an  ore  mine  to 
the  main  line. 

VI.   Conclusion 

Reinforced  Earth  is  a  proven  and  eco- 
nomical method  of  earth  retention,  gain- 
ing greater  acceptance  in  the  U.S.  each 
year.  Because  of  its  pre-fabricated  com- 
ponents and  fast  erection,  it  is  particu- 
larly well  suited  for  railway  applications 
whether  maintenance  or  new  construc- 
tion. 
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President  Iwinski:  Thank  you  Mr. 
Elias  for  a  very  informative  report  on  a 
new  way  to  resolve  an  old  problem. 

Our  next  report  is  that  of  Special 
Committee  No.  1.  The  sponsor  for  this 
report  is  Mr.  W.  S.  Stokelv.  Will  he 
please  come  forward  to  present  the 
chairman. 

Mr.  Stokely:  (Presents  Chairman,  D. 
A.   Bessev). 
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The  subject  of  establishing  criteria  for 
the  selection  of  metal  buildings  versus 
masonry  buildings  will  be  basically  re- 
lated to  structures  required  for  the  Rail- 
road Industry.  For  the  first  four  decades 
of  this  century,  the  major  portion  of  the 
permanent  railroad  structures  con- 
structed in  North  America  were  mason- 
ry buildings.  Many  of  these  buildings 
are  still  in  use  today,  possibly  have  been 
remodeled  several  times,  but  thev  are 
still  serving  a  function. 

Metal   buildings  traced   back  to 
Turn  of  century 

Today's  metal  building  industry  can 
be  traced  back  to  the  turn  of  the  cen- 
tury when  the  first  corrugated  iron  sheets 
were  fastened  to  standardized  wood  and 
steel  framework.  If  we  look  back  far 
enough  in  our  railroad  records,  we 
would  find  many  such  buildings  con- 
structed in  the  first  two  or  three  dec- 
ades of  this  century.  These  buildings,  of 
course,  were  constructed  of  materials 
far  inferior  to  the  metal  building  mate- 
rials used  todav,  and  most  of  these 
buildings  no  longer  exist. 

World  War  II  caused  need 
For  fast  construction 

But  the  real  impetus  for  the  metal 
building  construction  on  a  large  scale 
started  with  World  War  II  because  of 
the  need  for  a  quick,  inexpensive,  eas- 
ily erected  structure.  After  the  war,  the 
same  manufacturers  sold  metal  build- 
ings to  meet  peace-time  domestic  and 
industrial  needs.  It  was  at  this  time,  in 


the  late  40's  and  early  1950's,  approxi- 
mately 25  to  30  years  ago,  that  the  rail- 
road industry  greatly  accelerated  the  use 
of  the  products  of  the  metal  building 
industry.  This  is  the  same  time  that  rail- 
roads were  converting  from  steam  to 
diesel  power.  The  metal  building  was 
used,  first  of  all,  for  construction  of  die- 
sel fuel  pump  houses,  one-stall  and  two- 
stall  diesel  storage  buildings,  mainte- 
nance of  wav  buildings,  small  shop 
structures,  and  various  other  tvpes  of 
buildings  throughout  the  railroad  prop- 
erty. 

I  have  no  statistics  to  substantiate  this 
assumption,  but  I  believe  the  railroad 
industry  is  definitely  one  of  the  country's 
major  users  of  the  metal  building  sys- 
tem. 

From  this  early  beginning,  some  25 
or  30  years  ago,  the  metal  building  in- 
dustry developed  a  more  complex  build- 
ing design,  coating  systems  were  im- 
proved, better  fastening  systems  were 
utilized,  superior  color  finishes  were  de- 
veloped, while  over-all  designs  became 
more  flexible  and  attractive.  It  was  from 
this  that  the  conflict  or  competition  grew 
between  the  selection  of  metal  buildings 
versus  masonry  buildings  for  various 
railroad  structures. 

Report  to  evaluate  advantages 
And  disadvantages  of  masonry 
And    metal    buildings 

It  is  not  the  intention  of  this  report 
to  take  sides  of  one  method  of  construc- 
tion over  the  other,  but  merely  to  eval- 
uate the  various  criteria  and  the  advan- 
tages   and    disadvantages    of    these    two 
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types  of  construction,  as  each  type  of 
building  does  have  its  place  in  the  rail- 
road industry.  A  decision  as  to  which 
type  of  structure  to  use  to  fulfill  various 
requirements  is  a  matter  of  judgment 
based  on  oceupancv  date  requirements, 
initial  cost,  future  maintenance,  operat- 
ing cost,  flexibilitv,  predictability  of 
cost,  compatabilitv,  field  conditions,  fu- 
ture changes,  code  or  zoning  require- 
ments, etc. 

The  "Tin  Shed" 

First  of  all  let  us  briefly  trace  the 
evolution  of  the  metal  building;  as  it  re- 
lates  to  the  railroad  industry.  The  orig- 
inal building,  whether  it  was  used  for  a 
diesel  fuel  pump  house,  small  engine 
houses,  yard  offices,  or  maintenance  of 
way  building,  was  referred  to,  in  those 
days,  as  a  pre-fabricated  building,  or  in 
some  circles,  a  "Tin  Shed."  It  had  a 
modest,  galvanized  appearance  with 
standard  module  wall  and  roof  panels. 
In  many  cases  the  wall  system  for  small- 
er buildings  were  self-supporting.  The 
roof  panels  merely  had  interlocked 
joints,  and  few  manufacturers  furnished 
supplementary  parts  and  components  for 
the  construction  of  interior  wall  surfac- 
ing, partitions,  ceiling  construction,  etc. 

As  the  metal  building  industry 
evolved,  buildings  became  larger,  more 
versatile,  rigid  frames  were  developed 
to  snan  greater  distances,  roll  forming 
machines  were  developed  to  wrap,  com- 
press and  lock  standing  rib  roof  panel 
joints,  the  manufacturers  developed  nu- 
merous components  such  as  insulated 
wall  panels,  partitions,  and  numerous 
accessories  to  furnish  a  complete  build- 
ing. The  so-called  "Tin  Shed"  or  pre- 
fabricated structure  has  now  become 
known  as  a  pre-engineered  metal  build- 
ing. 

For  the  construction  of  the  larger 
buildings,  the  metal  building  industry 
discarded  the  use  of  standard  rolled 
structural  steel  shapes  used  for  standard 
steel  building  construction.  Through  the 
use  of  computers,  they  have  been  able 
to  design  members  with  maximum 
strength  weight  ratio,  and  then  produced 


build-up  shapes  to  provide  greater  effi- 
ciencies and  greater  economy.  Basically, 
the  metal  building  concept  is  a  system 
approach  to  buildings  in  which  compo- 
nent parts  are  designed  and  produced  in 
a  factory,  and  then  assembled  at  the 
construction  site.  Whether  the  completed 
building  is  one  of  the  metal  building  in- 
dustry's standard  models  or  special  de- 
sign, the  components  are  formed,  fitted, 
pierced,  painted,  and,  in  some  instances, 
partially  assembled  before  leaving  the 
factory. 

By  completing  as  much  work  as  pos- 
sible in  a  factory  controlled  environ- 
ment, by  taking  advantage  of  modern 
building  techniques  and  industrial  tech- 
nology, and  by  making  effective  use  of 
electronic  computers  for  the  design  and 
engineering  applications,  the  metal  build- 
ing industry  has  improved  the  quality 
and  performance  of  its  product  to  such 
an  extent  that  it  has  become  a  fast 
growing  segment  of  the  construction  in- 
dustry. Todav,  metal  building  systems 
are  sold  and  erected  in  most  cases 
through  local  dealer  or  contractors  who 
generally  represent  a  single  manufac- 
turer. 

The  Metal  Building  Manufacturers 
Association  (MBMA)  organized  in  1956 
is  comprised  of  all  major  companies  en- 
gaged in  the  manufacture  of  metal  build- 
ing systems.  Through  various  commit- 
tees, the  Association  conducts  research 
on  building  materials  and  methods;  re- 
views building  codes,  construction  prac- 
tices, and  safety  regulations  as  they  ap- 
ply to  metal  building  industry;  and  com- 
piles and  publishes  recommended  de- 
sign standards  that  will  insure  high 
quality  metal  buildings. 

General  appraisal  of 
The   masonry  building 

Now  let  us  make  a  general  appraisal 
of  the  Masonry  Building.  Like  the 
MBMA  as  it  relates  to  the  Metal  Build- 
ing Industry,  the  numerous  masonry  in- 
stitutes, associations  and  agencies  such 
as  Brick  Institute  of  America,  Interna- 
tional Masonry  Institute,  Mason  Con- 
tractors Association  of  America,  National 
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Concrete  Masonry  Association,  and  many 
others,  reviews,  regulates  and  promotes 
the  industry  and  also  compiles  and  pub- 
lishes recommended  design  standards  to 
insure  a  high  quality  masonry  building 
industry. 

To  sum  up  the  advantages  of  the  ma- 
sonry building  as  used  throughout  the 
railroad  industry,  the  masonry  building 
is  very  substantial  and  has  a  good  record 
of  longevity.  As  we  look  over  our  rail- 
road properties  todav  we  find  buildings 
that  are  30,  50  or  70  years  old  which 
are  still  in  use,  and,  if  constructed  with 
high  quality  products  such  as  a  hard 
shale  brick,  tile  products,  etc.,  are  still 
structurally  sound  and  aesthetically 
pleasing.  The  use  of  high  quality  mason- 
ry units,  glazed  tile,  high  quality  face 
brick  and  other  masonry  components 
could  result  in  a  high  cost.  However, 
today  numerous  products  have  been  de- 
veloped, such  as  architectural  ornamen- 
tal concrete  masonry,  concrete  masonry 
units,  scored  concrete  block,  and  numer- 
ous other  inexpensive  masonry  building 
products.  The  concrete  block  or  brick 
structure  properly  designed  and  proper- 
ly constructed  results  in  a  very  sturdy 
structure  that  could  withstand  damage 
from  physical  abuse  and  from  the  ele- 
ments. 

Originally,  the  insulating  qualities  of 
the  masonry  building  were  extremely 
poor  bv  today's  standards.  But  the  in- 
sulating quality  of  building  walls  of  all 
types  became  a  very  critical  matter  in 
1973  when  this  country  awoke  to  the 
fact  that  it  had  a  long  term  energy 
crisis  on  its  hands.  Building  designers 
and  builders  were  challenged  to  save 
energy  in  building  design,  construction, 
and  operation. 

Heat  flow  involves  such  variables  as 
the  thickness,  density,  specific  heat  and 
surface  absorption  of  materials,  the  po- 
sition and  thickness  of  thermal  insula- 
tion, solar  radiation  and  wind  velocity, 
the  "U"  valve  and  temperature  differen- 
tial between  indoors  and  outdoors.  But 
the  traditional  method  of  calculating 
heat  loss,  considers  only  the  last  two 
variables  and  often  results  in  the  over- 


sizing  of  heating  equipment  for  build- 
ings with  masonry  walls  and  under-siz- 
ing the  heating  equipment  for  buildings 
with  light-weight  walls. 

The  traditional  method  assumes  a 
steady-state  heat  flow  and  disregards 
the  effect  of  mass — also  known  as  the 
thermal  flywheel  effect,  the  capacity  in- 
sulation effect  or  thermal  inertia. 

Studies  have  been  underway  for  the 
last  two  years  dealing  with  the  question 
of  mass.  We  have  known  for  thousands 
of  years  that  buildings  with  massive  ma- 
sonry walls  tend  to  be  thermally  more 
stable  than  those  with  thinner  lighter 
walls.  From  this  and  other  knowledge, 
we  have  come  to  understand  that  the 
heat  transmission  through  building  walls 
is  a  dynamic  process  that  changes  in  re- 
lation to  many  varying  factors,  including 
the  mass  of  the  wall,  temperature  fluc- 
tuations, solar  orientation,  and  so  forth. 
Therefore,  any  method  of  calculating 
heat  gain  and  loss  which  assumes  that 
the  process  is  static  or  in  a  steady  state 
is  in  error. 

Since  the  matter  of  energy  is  becom- 
ing so  pronounced,  various  insulating 
products  are  utilized  in  the  design  of 
masonry  buildings,  such  as  concrete 
block,  which  has  a  built-in  dead  air 
space,  which  in  itself  has  an  insulating 
quality  which  can  be  augmented  by 
granular  type  masonry  fill  insulation  to 
increase  its  insulating  qualities.  This, 
adds  to  the  greater  thermal  stability  of 
masonry  walls  or  walls  with  greater 
mass. 

Therefore,  to  sum  up  the  evaluation 
of  these  two  types  of  construction,  let 
us  list  the  advantages  claimed  by  the 
metal  building  industry  and  determine 
how  this  relates  to  masonry  buildings. 
Such  considerations  are  faster  occupan- 
cy, lower  initial  cost,  reduced  mainte- 
nance, insulation  qualities,  flexibility, 
predictability  of  cost,  and  comparability. 

FASTER  OCCUPANCY— This  is  true, 

hut,  in  main-  cases  in  evaluating  the 
question  of  faster  occupancy,  construct- 
ing a  building  in  a  very  short  period  of 
time,  this  building  must  still  be  pro- 
grammed through  the  factory.  The  fab- 
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rication  must  take  place  in  the  factory, 
must  be  scheduled,  and,  in  many  cases, 
the  ordering  of  the  metal  building  sys- 
tem could  involve  weeks  or  months.  In 
manv  cases  the  construction  of  a  metal 
building  could  require  as  much  time  as 
the  construction  of  a  masonry  building 
when  considering  the  total  time  from 
the  initial  conception  and  final  occu- 
pancy. 

LOWER  INITIAL  COST— Many  cost 
studies  have  been  made  in  regard  to 
metal  buildings  versus  masonry  build- 
ings, and,  by  and  large,  because  of  the 
controlled  factory  environment,  compu- 
terized design,  and  automation,  the  eco- 
nomical advantages  of  the  metal  build- 
ing are  many.  However,  to  say  that  the 
metal  building  has  a  lower  initial  cost 
is  a  very  broad  statement.  It  is  neces- 
sarv  to  evaluate  all  types  of  buildings, 
and  all  sizes  of  buildings,  to  determine 
which  is  the  least  expensive.  Studies 
have  been  made  and  estimates  have 
been  made,  for  these  two  types  of  build- 
ings, and  if  a  graph  were  drawn  with 
one  line  representing  each  type  of  build- 
ing, very  possibly  these  lines  would  cross 
each  other  at  various  points  as  we  pro- 
gress down  the  chart  analyzing  the  costs 
of  the  various  types  of  buildings.  In 
other  words,  the  costs  of  various  types 
of  building  varies  greatly  depending  on 
the  products  used,  the  refinements,  and 
accessories  provided. 

REDUCED  MAINTENANCE— It  is 
true  that  the  long-wearing  pre-coated 
finishes  on  walls  and  roof  panels  pro- 
duced by  the  metal  building  industry 
today,  does  reduce  painting  mainte- 
nance. The  products  that  are  produced 
today  carry  very  long  guarantees  against 
chalking,  cracking,  and  general  deterio- 
ration.  It  is  true  that  the  modern  pre- 
coated  finishes  greatly  outlast  the  gal- 
vanized modular  panel  that  was  pro- 
duced 25  years  ago.  However,  the  metal 
building  is  susceptible  to  damage,  can 
be  dented,  can  be  damaged,  and  replace- 
ment of  dented  or  damaged  or  pierced 
side  wall  panels  could  be  very  expen- 
sive. 


INSULATING     QUALITIES— It     is 

true,  with  the  development  of  modern 
insulation  products  today,  the  sandwich 
type  construction  developed  by  a  metal 
building  industry  has  a  very  high  degree 
of  insulating  ability.  Many  masonry 
buildings  built  a  number  of  years  ago 
of  brick  and  hollow  tile  or  concrete 
block  do  not  meet  the  same  insulation 
quality  of  today's  sandwich  construction 
of  insulated  metal  panels.  However,  the 
masonry  builders,  through  modern  tech- 
nology, are  changing  construction  proc- 
esses and  utilizing  insulating  products  in 
the  construction  of  masonry  buildings. 

FLEXIBILITY — It  is  true  that  struc- 
tural members  that  are  bolted  together 
and  end  walls,  in  many  cases,  non-load 
bearing,  make  expansion  or  alterations 
relatively  simple.  Metal  building  can  be 
enlarged  bv  removing  the  end  wall, 
erecting  new  frame  work  and  adding 
matched  wall  and  roof  panels.  How- 
ever, the  statement  of  flexibility  dealing 
with  the  dismantling  and  relocation  of 
metal  buildings,  is  not  as  widely  used 
as  originally  contemplated  when  the  in- 
dustry was  in  its  infancy  because  it  is 
verv  expensive  to  dis-assemble  a  metal 
building,  pack  it,  load  it,  and  re-erect  it 
at  another  location.  In  most  cases,  it  is 
found  to  be  almost  as  cheap  to  start 
from  "scratch."  The  various  design  con- 
cepts available  to  the  designer  in  the  use 
of  masonry  construction  is  infinite.  With 
the  hundreds  of  products  on  the  market 
today,  the  design  of  masonry  buildings 
is   extremely  flexible. 

PREDICTABILITY  OF  COST— It  is 

true,  because  of  the  highly  computer- 
ized system  of  metal  building  design  to- 
day, cost  can  be  predicted  to  a  very  ac- 
curate level.  However,  this  is  not  to  say 
that  this  could  not  be  true  in  the  con- 
struction of  masonry  buildings  or  any 
other  type  of  construction  if  a  sufficient 
estimating  data  is  accumulated.  Here, 
again,  is  a  matter  of  experience  and  ac- 
cumulation of  good  cost  data. 

COMPATIBILITY— M  e  t  a  1  building 
systems  will  accommodate  exterior  ac- 
cents of  glass,  wood,  and,  in  many  cas- 


Criteria  for  Selection'  of  Metal  versus  Masonry  Buildings 


57 


es,  brick  and  stone,  to  provide  almost 
any  appearance  option  desired.  In  fact, 
combination  of  metal  and  masonry  is 
becoming  widely  used  today.  There  are, 
however,  some  restrictions  as  established 
by  building  codes  or  zoning  ordinances 
that  still  prohibit,  or,  rigidly  regulate 
the  use  of  metal  buildings.  However,  as 
newer  designs  are  developed,  it  is  as- 
sumed that  this  will  cease  to  be  so  rig- 
idly regulated. 

Conclusion 

We  can  look  at  all  aspects  of  these 
two  tvpes  of  construction;  we  can  make 
determinations  that  one  may  be  better 
than  the  other  in  some  category:  and, 
yet,  not  superior  in  other  categories.  A 
few  facts  must  be  taken  into  considera- 
tion in  the  construction  of  either  types, 
steel  or  masonry.  First  of  all,  the  build- 
ing must  be  well-engineered,  well-de- 
signed, and  properly  constructed,  be- 
cause a  building  poorly  designed  and 
poorly  constructed  cannot  possibly  pro- 
duce the  advantages  that  we  have  listed. 
We  see  a  situation  where  both  indus- 
tries, the  steel  building  industry  and  the 
masonry  building   industry,   are   looking 


at  each  other  to  solve  or  to  adjust  prob- 
lems that  exist  in  their  own  industry. 
The  metal  building  industry  has  used 
color,  pre-finished  materials,  and  numer- 
ous other  technological  developments  to 
produce  a  building  that  is  pleasing  to 
the  eye  and  aesthetically  acceptable.  The 
masonry  building  people  are  developing 
processes  dealing  with  the  pre-fabrica- 
tion  of  masonry  units,  a  page  out  of  the 
metal  building  industry.  Pre-fabrication 
of  block  panels  is  an  innovation  in  the 
masonry  building  industry  and  mav 
reach  wide-spread  use  in  the  years  to 
come. 

From  this  evaluation  of  the  criteria 
used  in  making  a  determination  as  to 
the  type  of  building  construction  to  use, 
we  do  find  that  each  tvpe  of  building 
does  have  its  place  in  the  railroad  in- 
dustry. 

President  Iwinski:  Thank  you  Mr. 
Bessey  for  a  very  interesting  report. 

This  now  concludes  our  program  for 
today.  We  will  convene  in  Begencv 
Booms  C  and  D  at  9:00  a.m.  tomorrow 
for  our  second  joint  session  with  the 
Boadmasters. 

This  session  is  adjourned.  (Gavel  1) 
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The  Tuesday  Morning  Joint  Session, 
September  19,  1978,  of  the  Boadmas- 
ters and  Maintenance  of  Way  Associa- 
tion and  Bridge  &  Building  Association 
was  called  to  order  at  9:00  o'clock,  Mr. 
B.  J.  Pullem,  President  of  the  Boadmas- 
ters Association,   presiding. 

President  Pullem:  We  would  appre- 
ciate it  if  those  in  the  hall  would  come 
on  into  the  meeting  as  soon  as  possible. 
We  would  like  to  get  started.  If  some- 
one  near   the   door   would   notify   those 


in  the  foyer  we  are  about  to  commence, 
we  would  certainly  appreciate  it. 

I  think  probablv  we  should  get  start- 
ed now,  if  someone  will  close  the  door. 

As  President  of  the  Boadmasters  and 
Maintenance  of  Way  Association  and 
on  behalf  of  Mr.  Iwinski,  President  of 
the  American  Railway  Bridge  cc  Build- 
ing Association,  I  hereby  call  this  sec- 
ond Joint  Session  of  1978  to  order  and 
again  urge  and  welcome  all  here  to  par- 
ticipate. 
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As  a  matter  of  information,  I  an- 
nounced near  the  close  of  yesterday's 
meeting  the  registration.  At  this  time 
the  registration  is  a  total  of  673.  That 
consists  of  122  Roadmasters,  111  B  &  B, 
188  Associates,  and  152  guests.  As  to 
the  ladies'  registration,  I  can't  give  you 
details  on  that,  but  they  are  off  on  a 
tour   today,  enjoying  themselves. 

At  this  time,  I  would  like  to  take  the 
opportunity  to  introduce  the  Executive 
Board  for  the  Roadmasters.  As  I  call 
their  names,  thev  will  stand  and  remain 
standing  until  all  have  been  introduced 
and,  if  you  will,  hold  your  applause  un- 
til that  time,  we  would   appreciate  it. 

On  my  far  right  is  Mr.  B.  H.  Price, 
Senior  Development  Engineer,  Bessemer 
&   Lake   Erie,   Greenville,   Pennsylvania. 

Next,  Mr.  H.  E.  Lewandowski,  Gen- 
eral Roadmaster,  Chicago,  Milwaukee, 
St.  Paul  &  Pacific,  Chicago,  Illinois. 

Mr.  C.  D.  Barton,  District  Engineer, 
Missouri  Pacific,  North  Little  Rock,  Ar- 
kansas. 

Next,  Director  R.  V.  Hernandez, 
Roadmaster,  Southern  Pacific,  Bloom- 
ington,  California. 

Mr.  H.  P.  Harris,  Director,  Roadmas- 
ter, Seaboard  Coast  Line,  Hamlet,  North 
Carolina. 

Director  H.  M.  Hamilton,  Engineer, 
Maintenance  of  Way,  Algoma  Central, 
Sault   Ste  Marie,   Canada. 

Next  is  Director  W.  H.  Ferryman,  Di- 
rector of  Engineering,  Denver  Region, 
Burlington-Northern,     located     at    Den- 

o 

ver,  Colorado. 

Next  is  Director  B.  D.  Sorrels,  Dis- 
trict Engineer,  Atchison,  Topeka  & 
Santa  Fe,  located  in  Amarillo,  Texas. 

Next  is  our  1st  Vice  President,  Mr. 
R.  E.  Frame,  Director  of  Rehabilita- 
tion &  Capital  Planning,  ConRail,  Phil- 
adelphia, Pennsylvania. 

Next  is  our  Treasurer,  Mr.  H.  D. 
Hahn,  Bridge  Engineer,  Chicago  & 
North  Western  Transportation  Com- 
pany, Chicago,  Illinois. 

Ann  Wilson,  of  course,  is  our  Secre- 
tary.  She's  in  the  hallway,  busy. 

Now,  if  you  will,  we  would  appre- 
ciate your  applause.  (Applause)  Thank 
you  very  much. 


Also,  not  here  is  Mr.  Massey,  in 
charge  of  Ladies'  Tour  today  and  en- 
tertainment  during  the  Conference.  Mr. 
Sutherland  and  Mr.  D.  J.  Gale,  who  is 
our  2nd  Vice  President,  and  Mr.  M.  B. 
Mitchell,  are  also  involved  in  other  du- 
ties and  are  not  able  to  be  here  at  this 
time. 

Now,  I  would  like  to  call  on  Mr.  Iwin- 
ski,  President  of  the  American  Bridge 
&  Building  Association.  Thank  you. 

President  Iwinski:  Thank  vou,  Mr. 
Pullem.   Good  morning! 

At  this  time  I  would  like  to  intro- 
duce some  of  the  Officers  and  Direc- 
tors of  the  Bridge  &  Building  Associa- 
tion. Some  of  these  gentlemen  were 
busy  with  other  duties  yesterday  and  I 
wish  to  take  this  opportunity  to  present 
them  to  vou  now. 

Gentlemen,  will  vou  please  stand  as 
your  name  is  called  and  remain  stand- 
ing until  all  have  been  introduced. 
Please  withhold  your  applause  until  all 
have  been  introduced. 

Beginning  at  my  far  left,  Mr.  W.  C. 
Sturm,  1st  Vice  President.  He  is  Senior 
Project  Engineer,  Elgin,  Joliet  &  East- 
ern Railway,  Joliet,  Illinois. 

Mr.  E.  C.  Patterson,  Director.  He  is 
Manager  of  Structures,  Chicago  &  North 
Western  Transportation  Company, 
Boone,   Iowa. 

Mr.  O.  C.  Denz,  Director,  Supervisor 
of  Building  Maintenance,  Milwaukee 
Railroad,  Chicago,  Illinois. 

Mr.  J.  G.  Robertson,  Director.  Man- 
ager of  Engineering  Design,  Bessemer 
&  Lake  Erie,  Greenville,  Pennsylvania. 

Mr.  B.  J.  King,  Director.  Bridge  En- 
gineer, Coast  Line,  Santa  Fe,  Los  An- 
geles, California. 

Mr.  J.  Budzileni,  Director.  Assistant 
to  Bridge  Engineer,  Rock  Island  Rail- 
road,  Chicago,   111. 

Mr.  W.  H.  Huffman,  Treasurer,  As- 
sistant Vice  President  &  Chief  Engineer, 
retired,  Chicago  &  North  Western 
Transportation  Company,  Wilmette,  Il- 
linois. 

Mr.  W.  H.  Rankin,  Immediate  Past 
President.  Senior  Structural  Engineer, 
St.  Louis  -  San  Francisco  Railroad, 
Springfield,   Missouri. 
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Mr.  J.  W.  Chambers,  3rd  Vice  Presi- 
dent, Bridge  Construction  Engineer, 
Missouri  Pacific,  St.  Louis,  Missouri. 

Mr.  D.  C.  Gould,  2nd  Vice  President, 
Assistant  Structural  Engineer,  Union 
Pacific,  Omaha,  Nebraska. 

You  may  now   applaud.   (Applause) 

You  will  meet  the  other  gentlemen 
later  on  in  the  meeting.  I  will  now  re- 
turn the  rostrum  to  Mr.  Pullem. 

President  Pullem:  Thank  you  very 
much,   Mr.   Iwinski. 

At  this  time  we  will  begin  our  pro- 
gram. First,  I  would  like  to  call  on  Mr. 
B.  D.  Sorrels,  who  is  our  Program  Com- 
mittee Chairman,  to  introduce  our  first 
speaker.   Ben. 

Mr.  Sorrells:  Mr.  Berkshire  is  unable 
to  be  with  us  today.  However,  Mr.  Jim 
Lynch  had  expressed  a  willingness  to 
address  our  Association  and  our  next 
speaker  will  be  Mr.  James  F.  Lynch, 
Senior. 

Mr.  Lynch  is  employed  bv  the  South- 
ern Pacific  Transportation  Company  as 
Engineer  of  Design  &  Construction,  with 
headquarters   in   San   Francisco. 


From  January  '72  to  '76,  he  was  a 
District  Engineer  in  Houston,  respon- 
sible for  the  Engineering  and  Mainte- 
nance of  six  plants  on  the  Texas  and 
Louisiana  Lines  of  the  S.P.T.  Com- 
pany. 

Mr.  Lynch  is  a  Begistered  Civil  En- 
gineer in  the  State  of  Texas,  California, 
Louisiana,   Oregon   and  Arizona. 

His  education  includes  a  B.S.  in  Civil 
Engineering  from  the  University  of  Ne- 
vada in  1951,  and  graduate  work  in  civil 
engineering  at  the  University  of  Cali- 
fornia Extension  in  San  Francisco  and 
Berkeley,    1957. 

After  graduating,  Mr.  Lynch  worked 
for  the  Western  Pacific  Railroad  Com- 
panv  on  survey  crews  for  the  Bectel  In- 
ternational Corporation  as  a  Field  and 
Office  Engineer  in  the  construction  of  a 
100-mile  long  standard  gauge  railroad 
in   Venezuela. 

Mr.  Lynch  has  been  continuously  em- 
ployed by  the  SP  Transportation  Com- 
pany from  1954  to  the  present.  It  is 
with  great  pleasure  that  I  introduce  to 
you  Mr.  James  Lynch.  (Applause) 


What's  Next  in  Maintenance  of  Way? 

By  H.  B.  BERKSHIRE 

Asst.  V.P.  -  MofW&E,  Southern  Pacific  Transportation  Co. 

Read  by  J.  F.  LYNCH,  SR. 

Engineer  of  Design  &  Construction,   Southern  Pacific  Transportation  Co. 
San   Francisco,   California 
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Thank  you,  Mr.  Chairman,  members 
and  guests  of  the  Roadmasters  and 
Bridge  &  Building  Association  and 
REMSA. 

As  your  Program  Chairman  indicated, 
I  am  substituting  for  Mr.  H.  B.  Berk- 
shire, Assistant  Vice-President,  Mainte- 
nance of  Way,  Engineering,  Southern 
Pacific  Company.  He  would  like  to  be 
with  you  today  and  sends  his  regrets, 
but  last  week  a  4,000  foot  tunnel  on  our 
subsidiary,  the  Northwestern  Pacific, 
caught    fire    and    Mr.    Berkshire    is    still 


totally  involved   in   controlling   that   fire 
and  restoring  service  to  that  line. 

I  am  not  quite  sure  just  how  I  drew 
this  pleasant  assignment.  I  would  like 
to  think  I  volunteered  during  one  of  our 
strategy  sessions  Saturday  morning,  al- 
though, looking  back  at  it,  I  am  not  sure 
that  is  exactly  the  way  it  happened. 

Like  all  of  you  here  in  this  room  who 
have  been  intimately  associated  with 
maintenance  of  way  as  long  as  I  have, 
sometimes  the  fire  horse  in  me  would 
rather  be  out  on  the  firing  line  when 
there  is  trouble  on  the  property.  How- 
ever, I  have  alwavs  enjoyed  these  con- 
ventions and  I  do  appreciate  the  oppor- 
tunity to  be  with  you  today. 

Mr.  Berkshire's  remarks,  which  I  will 
read  to  you  later,  at  his  request,  con- 
cern looking  ahead  into  the  future  of 
maintenance  of  way.  We  believe  at  S.P. 
that  our  efforts  in  the  maintenance  of 
track  and  structures  will  greatly  affect 
the  success  of  not  only  our  Company, 
but  of  the  entire  industry.  Some  knowl- 
edge of  where  we  are  headed  in  this 
direction  is  vital  to  this  success. 

Foreseeing  the  future  is  indeed  a  dif- 
ficult task  but  it  is  one  which  we,  as 
engineers,  must  work  in  every  day  and 
some  have  developed  an  uncanny  abil- 
ity in  this  area.  To  illustrate  this,  in  ad- 
dition to  the  remarks  which  he  person- 
ally prepared,  Mr.  Berkshire  asked  that 
I  share  with  you  a  remarkable  excerpt 
from  an  address  given  some  sixty  years 
ago  by  the  eminent  bridge  engineer,  J. 
A.  L.  Waddell.  In  these  remarks,  Dr. 
Waddell  describes  what  he  predicts  will 
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be  the  future  in  many  areas  of  engi- 
neering, including  railroading.  This  ad- 
dress was  delivered  on  March  10,  1918, 
and  describes,  of  course,  the  progress 
he  foresaw  between  the  years  1918  and 
1968.  Here  are  Dr.  Waddell's  predic- 
tions. 

"In  railroading,  some  fundamental  im- 
provements have  been  made  in  the  last 
half  century,  though  not  many  in  the 
standard  gauge  svstem,  which  was  used 
exclusively  'til  about  1929,  when  the 
first  wide-gauge  trunk  line  was  built 
from  Pittsburgh  to  the  Great  Lakes  so 
as  to  carry  long  trains  of  ore  cars  weigh- 
ing, when  loaded,  as  much  as  8,000 
pounds  per  lineal  foot.  The  gauge  was 
made  six  and  one-half  feet  and  the  rails 
were  laid  upon  a  concrete  base,  but  not 
until  after  the  embankments  had  come 
to  a  final  settlement. 

"Since  then,  a  number  of  other  rail- 
roads have  been  built  in  this  manner, 
but  they  are  still  used  exclusively  for 
carrying  heavy  freight  between  terminal 
points,  and  not  for  the  ordinary  distri- 
bution of  light  freight,  which  can  be 
handled  more  economically  by  standard 
gauge  lines,  especially  since  they  have 
all  been  electrified.  The  last  of  the 
steam  locomotives  went  out  of  commis- 
sion some  twelve  years  ago.  They  were 
found  to  be  less  economical  in  opera- 
tion than  electric  locomotives,  besides 
being  exceedingly  offensive  to  the  travel- 
ing public  because  of  their  smoke. 

"The  building  of  very  long  tunnels,  in 
order  to  reduce  the  heavv  grades  that 
used  to  exist  on  our  transcontinental 
roads,  rendered  the  employment  of 
steam  locomotives  really  dangerous  to 
human  life.  The  change  in  power  began 
by  the  electrification  of  lines  through 
such  tunnels  and  gradually  extended  so 
as  to  cover  the  rest  of  the  line  on  which 
the  tunnels  were  located.  Finally,  the 
electrically  operated  lines  proved  to  be 
so  satisfactory  that  all  lines  were  even- 
tually electrified. 

"Considerable  expensive  railroad  work 
has  been  done  of  late  years  by  building 
belt  lines  around  all  large  cities,  not  only 
to  connect  the  various  systems  passing 
through  them,  but  also  to  divert  through 


freight  away  from  congested  traffic  cen- 
ters. 

"Another  innovation  in  railroading  was 
the  adoption  of  the  monorail  system  of 
transportation,  evolved  by  Charles  Whit- 
ing Baker  and  introduced  by  him  in  the 
early  twenties,  after  many  trials  and 
tribulations.  It  is  employed  generally  as 
a  feeder  to  other  railroads  to  take  the 
place  of  the  electric  railway  in  those  lo- 
calities where  a  more  expensive  type  of 
construction  is  not  warranted.  At  first  the 
Baker  system  was  operated  solely  by 
gasoline  engines,  but  since  it  was  proved 
to  be  a  success  it  has  sometimes  been 
run  by  electricity. 

"Attention  has  been  paid  of  late  years 
to  reducing  the  noise  of  operating  rail- 
roads and  the  attempt  has  proved  quite 
successful. 

'Another  important  improvement  in 
railroading  has  been  the  installment  of 
automatic  block  signals,  which  now  work- 
to  perfection. 

"The  immense  increase  in  the  number 
of  automobiles  and  the  high  speed  at 
which  they  are  driven  have  rendered 
imperative  the  separation  of  grade  of 
streets  and  roads  from  railroad  tracks, 
except  in  a  few  localities  where  the 
automobile  traffic  is  light.  It  required 
federal  control  to  establish  this  in- 
novation; and  in  securing  it  the 
American  Academy  of  Engineers  took 
the  leading  part.  The  problem  was 
essentially  a  financial  one;  and  it 
was  settled  by  dividing  the  expense 
of  grade  separation  upon  an  equitable 
basis,  which  varied  for  different  locali- 
ties and  different  conditions,  between 
the  railroads,  the  federal  government, 
and  the  municipal  or  state  government. 

"In  railroading,  as  in  all  other  lines  of 
technical  activity,  the  substitution  ot 
machine  labor  for  hand  labor  has  ef- 
fected great  improvements — for  instance, 
tie-tamping  machines,  ditching  ma- 
chines, rail  loaders  and  nnloaders,  and 
track-laving  machines. 

"The  old,  slow  process  of  surveying 
railway  lines,  taking  topography  and 
plotting  to  scale  on  maps,  by  using  large 
forces  of  men,  has  been  very  much  sim- 
plified.    Instruments    of    precision    have 
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been  designed  which  traverse  the  sec- 
tions  of  the  country  under  investigation 
and  accurately  record  on  maps  and  pro- 
files by  fixed  scales  the  same  data  that 
used  to  be  obtained  by  employing  several 
field  parties.  As  before  mentioned,  the 
aeroplane  has  been  utilized  to  much  ad- 
vantage in  railroad  surveying. 

"The  long-discussed  question  of  gov- 
ernment operation  of  railroads  was  set- 
tled by  experience  obtained  during  the 
Great  War.  It  was  finally  decided  there- 
after that  it  would  be  better  to  continue 
to  let  the  railroads  operate  as  previous- 
ly— but  with  certain  restrictions,  as  well 
as  certain  liberties  formerly  denied 
them,  rather  than  to  leave  them  abso- 
lutely  under   government   control. 

"The  restrictions  of  the  Interstate 
Commerce  Commission  have  proved  to 
be  so  drastic  and  severe  that  the  gross 
earnings  decreased  and  the  operating 
expenses  increased  to  such  an  extent 
that  the  result  was  an  annual  deficit  in- 
stead of  an  annual  profit.  Under  con- 
tinued conditions  of  this  kind,  the  pub- 
lic refused  to  invest  its  savings  in  rail- 
road securities  and,  in  consequence,  rail- 
road construction  throughout  the  United 
States  came  to  a  standstill.  Nor  did  the 
roads  earn  enough  money  even  for  up- 
keep of  line  and  rolling  stock;  conse- 
quently the  condition  of  the  svstems  had 
deteriorated,  wrecks  had  become  com- 
mon, and  more  or  less  general  demorali- 
zation had  ensued  up  to  the  end  of  1917, 
when  the  government  assumed  control 
for  the  period  of  the  War. 

"Pooling  had  been  prohibited  and 
treated  as  a  crime;  but  the  government 
itself  soon  learned  that  that  method  of 
operation  was  the  only  sane  and  eco- 
nomical one  possible.  Eventually,  pri- 
vate ownership  with  government  super- 
vision, cooperation,  and  support  was  de- 
cided upon  as  the  logical  solution  of  the 
knotty  problem.  Experience  has  proved 
that  it  was  a  wise  decision;  for  now 
when  private  investors  refuse  to  lend 
their  money  for  necessary  improvements, 
the  government  lends  what  is  needed;  a 
legitimate  pooling  of  interests  of  com- 
peting roads  has  been  adopted;  and  the 


officials  responsible  for  results  have  the 
opportunity  of  selecting  those  extensions 
which  will  be  most  beneficial  to  the 
wholesome  growth  and  development  of 
the  country,  and  are  in  a  position  to 
prevent  ill-advised  duplication  and  mul- 
tiplication of  competing  facilities,  such 
as  in  times  past  placed  an  insupportable 
burden  upon  certain  railroads  and  the 
communities  that  they   served." 

Harry  Berkshire  is  not  at  all  sure  his 
predictions  will  be  quite  this  accurate. 
However,  I  think  you  will  agree  after 
vou  have  heard  his  remarks  that  they 
may  prove  to  be  even  more  prophetic 
than  those  of  Dr.  Waddell. 

This,  then,  is  the  address  that  Mr. 
Berkshire  had  hoped  to  share  with  you 
this-  morning. 

(Mr.  Lynch  read  Mr.  Berkshire's  ad- 
dress as  follows): 


"WHAT'S    NEXT    IN 
MAINTENANCE  OF  WAY?" 

By  H.  B.  Berkshire 

Thank  you,  Mr.  President,  members 
and  guests  of  the  Roadmasters  and  B&B 
Convention. 

Introduction 

When  I  was  asked  some  months  ago 
if  I  would  be  interested  in  speaking  to 
vou  today,  I  rather  casually  and  quick- 
ly accepted,  indicating  I  would  be  hap- 
py to  share  some  thoughts — however,  as 
time  went  along  and  as  the  day  of  reck- 
oning approached,  I  found  that  I  had  a 
certain  amount  of  concern  about  mv  sub- 
ject matter. 

My  first  subject  was  one  with  which 
I  felt  verv  comfortable,  and  I  didn't 
foresee  any  problems  in  making  even  an 
off-the-cuff  speech  —  however,  some 
weeks  after  I  selected  this  topic,  across 
my  desk  came  an  article  covering  the 
same  subject  matter  and,  more  to  my 
surprise,  the  article  was  presented  by 
the  Department  of  Transportation  as  the 
result  of  a  consultant's  study  and,  hence, 
was   much  more   comprehensive   than    I 
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had  intended  to  be.  I  knew  I  had  to 
change  my  subject  matter  and  started 
casting  around  for  an  appropriate  alter- 
native. As  I  listed  each  subject,  I  took 
the  time  to  cheek  it  and  kept  finding 
that  each  one  listed  was  being  investi- 
gated or  studied  by  consultants  under 
the  direction  of  either  the  Department  of 
Transportation  or  the  FRA. 

Finally,  I  decided  that  the  subject 
which  I  have  selected  for  todav  is  one 
which,  even  though  others  may  be  study- 
ing it  and  may  be  offering,  their  views 
and  opinions,  gives  me  substantial  lati- 
tude, because  all  the  studies  in  the 
world  do  not  do  too  much  for  you  in 
looking  ahead  to  what  is  in  store  for 
the  future.  Thus,  thinking  I  was  on  safe 
ground,  I  sat  down  and  closed  mv  eyes 
and  tried  to  look  ahead  into  the  future 
and,  quite  naturally,  had  verv  little  suc- 
cess. 

No  one  really  can  predict  the  future 
and  if  you  have  come  here  with  the 
thought  that  I  was  going  to  be  able  to 
describe  some  wonderful  things,  I  am 
afraid  that  you  will  probably  be  disap- 
pointed. I  could  envision  an  ideal  track 
man  who  is  8  feet  tall,  colored  blue,  lean 
and  muscular,  does  not  need  to  drink 
water,  never  get  tired,  picks  up  ties  and 
moves  them  here  or  there  all  by  himself, 
and  drives  spikes  with  one  blow.  This 
I  really  do  not  foresee  in  the  future,  nor 
the  perfect  signal  that  never  fails,  the 
batterv  that  never  runs  dry,  the  machine 
that  never  breaks  down.  I  do  not  think 
those  are  foreseeable  things  in  our  fu- 
ture. I  alwavs  think  of  the  picture  that 
I  saw  of  a  machine  driving  across  the 
field  with  a  huge  scoop  taking  in  the 
dirt  and  the  trees  and  everything  ahead 
of  it,  and  from  the  rear  of  the  machine 
comes  the  perfect  railroad  with  beauti- 
ful white  ballast,  welded  rail,  new  ties, 
nice  drainage  system,  no  crossings,  and 
no  turnouts!  I  do  not  really  see  that  in 
our  future. 

Best  way  to  predict  the  future  is 
To  investigate  ihe  past 

So  this,  then  disposes  of  mv  future 
sightings.    Perhaps,    instead    of    predict- 


ing the  future,  we  need  to  look  at  the 
Year  1985,  a  little  closer  look  at  the  near 
future  and  not  the  far  future.  If  we  look 
at  the  near  future,  one  of  the  quickest 
ways,  or  the  best  way,  to  make  a  pre- 
diction is  to  investigate  the  past  and  try 
to  determine  from  the  past  what  trends 
have  developed  and  then  from  those 
trends  make  some  conservative  near- 
future  predictions  about  what  might  be 
looking  at  us  between  now  and  the  Year 
1985. 

Three  areas  of  history  studied 

In  this  light  I  have  selected  three 
areas  to  take  a  brief  look  back  into  his- 
tory and  then  to  make  a  few  predic- 
tions about  what  might  be  ahead  of  us. 
These  three  areas  are:  materials,  ma- 
chines and  men.  These  three  are  the 
backbone,  or  the  guts,  of  maintenance. 
Thev  are  the  measurable  items  of  the 
past  and  the  most  predictable  of  the  fu- 
ture. They  are  the  things  that  concern 
everybody  in  this  room. 

Materials 

Taking  a  look  at  materials  first,  and 
going  back  not  too  many  years,  we  find 
that  there  have  not  been  any  tremendous 
changes  in  materials  that  are  used  on 
the  railroad.  Fiftv  years  ago,  we  started 
with  gravel  ballast,  we  had  wood  ties, 
spikes,  we  had  tie  plates  and  we  had  rail 
anchors  of  a  nature  and  we  had  rails! 
The  T-section  rail  was  not  quite  the 
same  design  that  it  is  now,  but  not  too 
much  different  and,  since  then,  we  ac- 
tually have  not  changed  the  contour 
of  these  materials.  We  have  merely  im- 
proved the  material  that  existed.  We 
have  improved  the  metallurgy  of  the 
rail  to  the  point  where  its  life  has  been 
increased,  but  we  have  not  really 
changed  its  shape.  We  have  improved 
the  content  of  the  tie  plate  and  increased 
its  size,  but  we  have  not  done  much  to 
change  its  basic  shape.  We  have  not 
clone  too  much  with  the  spike;  we  have 
not  done  a  whole  lot  with  ballast;  nor 
have  we  done  much  with  the  tie.  As  far 
as   Americans   are   concerned,    the   wood 
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tie  is  still  the  primary  support  for  the 
rail,  and  acceptance  of  any  other  type 
of  tie  support  or  rail  support  is  very 
slow.  One  of  the  things  that  vou  might 
say  highlights  the  trend  in  material  im- 
provements is  that  the  change  has  been 
slow.  Welded  rail  was  slowly  accepted, 
as  has  been  acceptance  of  the  changes 
in  the  rail  metallurgy,  or  of  any  change 
in  the  cant  on  tie  plates.  Slow  accept- 
ance have  been  increases  or  decreases 
in  the  size  of  ties,  and  of  any  sort  of 
improvement  in  sub-grade  materials  to 
take  care  of  this  serious  problem.  The 
trend  of  material,  as  you  look  at  the  past, 
is  very  definitely  of  slow  acceptance. 

So,  applying  that  trend  to  the  future, 
it  would  appear  that  over  the  next  few 
years,  this  same  slow  acceptance  of  ma- 
terial changes  will  continue.  Expect  a 
very,  very  slow  acceptance  of  the  con- 
crete tie,  a  slow  acceptance  of  any  type 
of  rail  change,  anv  type  of  switch 
change,  any  changes  in  the  design  of 
turnouts.  These  things  will  not  come 
about  very  quickly.  One  of  the  basic 
problems  in  our  country  is  that  any  new 
design  or  anv  change  in  track  layout, 
switch  point,  frogs,  etc.,  have  prettv 
much  come  from  foreign  countries.  We 
have  done  very  little  toward  the  re- 
design of  the  frog  or  switchpoint.  I  do 
not  think  these  are  perfect,  I  do  not  be- 
lieve that  a  better  design  cannot  be 
made,  or  a  better  turnout,  or  a  better 
rail  section.  I  believe  that  these  things 
are  possible,  but  I  do  not  think  that  we 
are  going  to  see  these  changes  or  any 
other  changes  of  great  magnitude  in  ma- 
terial in  the  near  future. 

Machines 

Our  most  dramatic  advancement  over 
the  past  few  years  has  been  in  machines. 
Mechanization  is  a  word  that  railroad 
people  started  using  in  the  50's.  Prior 
to  that  time,  the  only  machine  around 
was  the  motor  car  and  possibly  an  air 
compressor.  We  were  faced  with  a 
mightv  challenge  in  the  50's.  Bevenues 
were  declining  and  the  amount  of  main- 
tenance money  was  rapidly  decreasing. 
Labor   cost   was    increasing.    Thus,    onlv 


one  answer.  We  had  to  get  more  work 
done  with  less  money.  Mechanization 
has  advanced  at  a  fast  and  evolutionary 
pace.  We  have  progressed  from  the  air 
compressor  to  highly  sophisticated  tam- 
pers that  raise,  line  and  tamp  track  at  a 
rate  that  would  astound  our  railroad  an- 
cestors. Tie  and  rail  installations  are 
handled  by  large  completely  mechan- 
ized gangs.  We  are  even  approaching 
the  machine  I  described  earlier  that 
turns  out  perfect  track  behind  it.  The 
large  machines  that  take  up  old  rail  and 
ties  and  drop  new  in  place  are  here. 
These  are  being  used  on  the  Canadian 
railroads  and  on  the  Corridor  for  the  in- 
stallation of  concrete  ties. 

Our  acceptance  of  machines  and  -the 
changes  that  they  produce  has  been  fast. 
Looking  ahead,  without  question,  Ameri- 
cans will  be  ready  and  willing  to  accept 
any  new  machine  that  will  result  in  re- 
duced labor  cost  and  better  track.   We 
are  lacking  many  machines  to  use  in  our 
bridge  and  our  signal  efforts  but,  look- 
ing at  the  past  in  track  and,  somewhat 
in  B&B,  we  undoubtedly  will  have  new- 
er   and    better    machines    as    time    goes 
along.    Further    advancements    in    track 
quality    evaluation    by    the    use    of    ma- 
chines and  computers  will  undoubtedly 
take  place.  We  are,  even  now,  using  ma- 
chines   and    computers    to    give    an    un- 
biased   description    of   our   track    condi- 
tions.   It   is    just   a   short   step   from   the 
track    evaluation    machine    which    repro- 
duces all  of  the  low  joints,  wide  gage, 
warp  and  line  problems  onto  a  magne- 
tic tape  for  that  same  tape  to  be  plugged 
into  a  machine  which  will  follow  behind 
the     evaluation     machine     and     correct 
these   faults.    I   believe   the   near   future 
holds   many   great   things   for  our  track 
problems.    However,    in    the    far    future, 
unless  we  are  able  to  speed  up  material 
acceptances  and  material  changes  to  go 
along   with   the  rapid   changes   that   are 
coming  about  in  machines,  we  are  going 
to  be  stymied  and  slowed  down  to  the 
point  that  one  must  catch  the  other  in 
order  to  move  ahead  again. 

Men 

A  final  topic  that  I  want  to  talk  about 
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today  is  men.  While  material  has  been 
slow  in  its  evolution  and  improvement, 
and  equipment  has  experienced  rapid 
development,  our  men  have  seeminglv 
declined  in  their  quality  and  job  knowl- 
edge. We  are  finding  it  increasingly  dif- 
ficult to  find  men  who  are  interested 
and  willing  to  work  in  the  Maintenance 
of  Way  Department.  This  is  partly  due 
to  paying  a  lesser  wage  than  other  de- 
partments and  because  our  work  re- 
quires considerable  effort.  Mechaniza- 
tion has  changed  the  trend  of  our  labor 
and  has  created  a  new  trend  which  re- 
volves around  mechanization.  Since  me- 
chanization, our  attention  has  been  fo- 
cused on  the  machine  operator  and  not 
on  the  laborer,  foreman,  carpenter,  sig- 
nal maintain er,  etc.  We  now  have  good 
machine  operators  and  poor  everything 
else.  Because  of  this,  a  great  burden  is 
now  falling  on  you  people  in  this  room. 

Many  roads  are  now  recognizing  that 
this  problem  exists  and  are  preparing 
and  instituting  training  programs.  While 
it  is  relatively  simple  to  set  up  training 
for  operators  and  those  people  involved 
with  large  mechanized  gangs,  it  is  a  far 
harder  task  to  provide  training  that  will 
produce  the  old  knowledgeable  and 
proud  foreman.  Materials  and  machines 
are  products  of  science  and  can  be 
changed  by  new  discoveries  and  new 
methods,  but  our  men  depend  on  our 
leadership  to  bring  about  the  proper  at- 
titudes, and  provide  the  necessary  train- 
ing materials. 

We  have  a  great  challenge  facing  us 
right  now.  We  are  at  the  point  where 
we  can  copy  the  old  or  provide  some- 
thing new.  A  possibility  that  should  be 
explored  is  the  establishment  of  a  com- 
bination maintenance  man.  We  have  all 
experienced  the  sight  and  frustration  of 
doing  a  job  that  requires  unified  efforts 
of  our  sub-departments,  Track,  Bridge 
&  Building  and  Signal.  Generally,  we 
end  up  with  three  supervisors — each 
with  his  own  vehicle — three  gangs — 
each  with  their  own  vehicles — and  sev- 
eral trucks  hauling  materials  all  gath- 
ered around  a  street  crossing.  It  almost 
requires  a  bus  to  get  from  your  own  ve- 
hicle to  the  job  site. 


We  will  always  have  routine  mainte- 
nance jobs  to  do.  A  new  approach  of 
unified  gangs,  coupled  with  the  old  spe- 
cified section,  could  be  an  answer.  We 
must  not  only  reduce  costs  in  produc- 
tion gangs  but  also  reduce  the  costs  in- 
volved with  basic  maintenance.  Reduc- 
ing costs  does  not  necessarily  mean  cut- 
ting manpower.  Our  trucks  and  the 
costs  of  running  them  are  ever  increas- 
ing. If  the  operation  described  earlier — 
at  the  crossing — could  be  handled  by  a 
unified  gang — we  would  get  by  with 
one  gang  truck  and  possibly  one  super- 
visor's vehicle.  Two  versus  six,  is  a  con- 
siderable savings. 

On  the  other  hand,  we  are  being 
blessed  with  ever  more  sophisticated 
signal  equipment.  The  old-time  main- 
tainer  must  become  a  highly  trained 
technician.  Anyone  can  dig  a  ditch  or 
paint  a  signal  mast.  We  can  not  afford 
to  pay  skilled  craftsmen  for  this  type  of 
work.  Bridge  steel  gangs,  paint  gangs 
and  building  gangs  should  be  scheduled 
and  mechanized  just  like  a  tie  or  rail 
gang.  I  will  predict  that  machines  for 
signal  and  bridge  jobs  will  be  used  in 
the  near  future. 

What  we  are  looking  at  are  more  spe- 
cialized and  technically  trained  main- 
tenance people  and  fewer  and  fewer 
general  laborers,  maintainers  and  car- 
penters. Logically,  in  order  to  keep  a 
rate  of  pay  and  provide  enough  num- 
bers of  these  people,  we  must  combine 
them  to  produce  efficient  general  main- 
tenance gangs. 

Conclusion 

I  would  like  to  close  with  this  thought: 
None  of  us  can  really  foretell  what  the 
future  has  in  store.  We  are  all  influenced 
by  our  immediate  surroundings,  by  the 
policies  and  outlooks  ol  >ur  individual 
companies,  and  In  what  we  read  in  vari- 
ous periodicals  and  government  studies. 
It  is  very  apparent  that  we  are  becom- 
ing more  and  more  scientific  in  our  ap- 
proach to  maintenance  problems.  This 
approach,  in  itself,  can  have  a  very  def- 
inite effect  in  changing  our  future  trends 
and  our  future  approaches  to  the  many 
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problems  that  we  face.  Of  one  thing  I 
am  certain,  that  the  people  in  this  room 
are  reach'  and  willing  to  face  change 
and  to  accept  change;  and  especially  to 
accept  improvements  that  are  brought 
about,  whether  they  are  improvements 
we  ourselves  have  brought  about  or  im- 
provements that  are  brought  about  by 
the  various  studies  that  are  now  being 
conducted.  We  should  all  be  willing  to 
have  those  in  mind  in  our  approach  to 
maintenance.  We  will  all  undoubtedly 
be  affected  in  our  lives  by  the  rapid  ad- 
vancements that  seem  to  be  taking 
place.  I  think  each  and  every  one  of  us 
can  be  proud  of  the  job  we  have  done. 

(Applause)   Thank   you. 

President  Pullem:  Thank  you  very 
much,  Mr.  Lynch,  for  those  interesting 
comments  and,  also,  for  passing  on  the 
comments  of  Mr.  Berkshire  and  his  brief 
look  into  the  near  future.  I  am  sure  that 
many  of  the  comments  he  made  regard- 
ing the  problems  as  far  as  manpower 
and  some  of  the  conditions  hit  pretty 
close  to  home  to  many  of  us. 

As  probably  most  of  vou  have  noticed, 
we  have  deviated  a  little  bit  from  the 
printed  program.  Mr.  Dempsev  was 
scheduled  to  be  on  at  nine  o'clock.  He 
will  be  here,  we  hope.  He  is  en  route 
and  we  expect  to  have  Mr.  Dempsev 
join  us  shortly. 

In  the  meantime,  we  will  skip  on 
through  the  program  and  at  this  time,  I 
would  like  to  make  an  introduction  of 
our  next  speaker,  who  will  be  Mr.  Rob- 
ert E.  Parsons. 

Most  of  vou  will  recall  Mr.  Parsons, 
as  our  Association  has  had  the  pleasure 
of    Mr.    Parsons    addressing    us    during 


previous  Technical  Conferences.  Mr. 
Parsons  was  appointed  Associate  Admin- 
istrator of  the  Federal  Railroad  Admin- 
istration's office  of  Research  and  Devel- 
opment on  March  12,  1975.  During  his 
two  years  in  that  post  he  has  developed 
a  close  working  relationship  with  rail- 
road operators  and  suppliers  and  was 
one  of  the  architects  of  the  existing  new 
Facility  for  Accelerated  Service  Testing 
located  at  the  Transportation  Test  Cen- 
ter in  Pueblo,  Colorado. 

That  is  the  FAST  track  that  a  large 
portion  of  us  have  been  able  to  make  a 
trip  to  Pueblo  to  see  those  facilities. 

Prior  to  Mr.  Parsons'  current  job,  he 
served  for  four  years  as  Director  of  the 
Secretary  of  Transportation  Research 
and  Development  Plans  and  Resources 
Program.  Prior  to  that,  he  advanced  dur- 
ing his  seven  years  with  the  Supersonic 
Transport  Development  Program  in  the 
Federal  Aviation  Administration  to  be- 
come its  Deputy  in  1969. 

Mr.  Parsons'  non-federal  experience 
includes  eight  years  of  various  manage- 
ment positions  with  the  Martin  Com- 
pany in  Baltimore  and  prior  to  that,  ex- 
perience with  the  Cincinnati  Milling 
Machine  Company  in  Cincinnati. 

Mr.  Parsons  received  his  Mechanical 
Engineering  degree  in  1954  from  the 
University  of  Cincinnati,  and  his  Mas- 
ters in  1959  from  the  Drexel  Institute 
of  Technology.  He  is  a  Registered  Pro- 
fessional Engineer  in  the  States  of  Ohio 
and  Maryland.  It  is  with  great  pleasure 
that  I  introduce  to  vou  Mr.  Robert  E. 
Parsons,  who  will  address  our  Associa- 
tion on  the  subject  of  FAST  and  other 
FRA  test  and  evaluation  programs.  Mr. 
Parsons.  (Applause) 
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By  ROBERT  E.  PARSONS 

Associate    Administrator,    R&D,    Department   of   Transportation,    Washington,    D.C. 


Good  Morning — Presidents  Pullen, 
Iwinski,  Officers  and  Directors  and 
ladies  and  gentlemen,  it's  a  pleasure  to 
address  the  2nd  Joint  Session  of  The 
Roadmasters  and  Maintenance  of  Way 
Association  and  The  American  Railway 
Bridge  and  Building  Association.  You 
may  recall  that  last  year  this  audience 
was  presented  with  an  overview  of  the 
results  achieved  at  that  time  on  the 
facility  for  accelerated  service  testing  or 
"FAST."  This  facility  is  located  at  the 
Department  of  Transportation  Test  Cen- 
ter in  Pueblo,  Colorado,  and  has  been  in 
operation  about  two  years. 

Thanks  for  inviting  me  back  again 
to  give  you  an  update  on  the  progress 
achieved  in  the  last  year. 

Test  evaluation   programs 
Should   be   joint   projects 

To  add  some  variety  to  the  presenta- 
tion today,  I  also  plan  to  describe  other 
test  and  evaluation  projects  being 
planned  or  conducted  at  Pueblo.  This  in- 
cludes a  preview  of  the  rail  dynamics 
building  which  will  be  dedicated  by 
Secretary  of  Transportation  Brock 
Adams  next  month.  The  Federal  Rail- 
road Administration  believes  that  these 
test  and  evaluation  programs,  conducted 
as  joint  R&D  programs  with  rail  man- 
agement, rail  suppliers  and  rail  labor, 
offer  a  unique  opportunity  for  improve- 
ment in  the  economic  efficiency  and, 
even  more  importantly,  the  safer  opera- 
tion of  the  country's  vital  rail  network. 
We  believe  joint  approach  offers  a  high 
probability  of  success  because  those  in- 
dividuals who  must  decide  to  use  the 
results  of  the  R&D  are  active  partici- 
pants in  the  program  definition.  Thus, 
the  end  users  information  and  his  needs 
have    been    considered    throughout    the 
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life  of  each  R&D  project.  We  believe 
that  prompt,  measured  and  effective 
FRA  participation  in  high  payoff  R&D 
— particularly  the  test  and  evaluation 
type  may  at  times  be  required  to  fore- 
stall large  government  financial  assist- 
ance  in    the   future. 

Government  should   provide  test 
Arad   evaluation   facilities 

Some  aspects  of  transportation  R&D 
in  which  the  federal  government  clearly 
should  take  the  lead  are  apparent.  Para- 
mount among  these1  is  providing  ade- 
quate test  and  evaluation  facilities  so 
that  technological  innovations  can  be 
tested    and    debugged    before    they    are 
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implemented     throughout     the     country 
and  imposed  on  the  public. 

Railroads  Jest  &   evaluation 
Least  developed 

While  railroading  is  probably  our 
oldest  technologically  oriented  form  of 
transportation  in  the  country,  its  test  and 
evaluation  capability  is  one  of  the  least 
developed  compared  to  other  forms  of 
transportation.  FRA  is  working  to  cor- 
rect this  situation.  At  the  transportation 
test  center,  expanding  facilities  for  eval- 
uating new  railroad  equipment  and 
examining  existing  products  will  provide 
valuable  data  to  the  railroad  industry. 

Data  to  come  out  faster 

For  example,  many  people  in  the  in- 
dustry are  excited  about  FAST  because 
it  provides  vital  life-cycle  information 
on  railroad  plant,  equipment,  and  vari- 
ous maintenance  approaches  in  a  verv 
accelerated  time  frame.  In  effect  for  the 


first  time  on  this  continent  is  a  "time 
machine'  that  can  shrink  the  time  it 
takes  to  gain  critical  life-cycle  cost  data 
on  various  elements  of  the  railroad  oper- 
ation. As  most  know  our  main  "FAST" 
problem  to  date  has  been  to  get  the 
data  out.  Had  such  a  facility  been  avail- 
able in  the  past,  the  move  to  100-ton 
(or  greater)  vehicles  might  have  been 
more  cautiously  approached.  Much  has 
been  written  and  said  about  FAST.  It 
is  the  start  of  a  whole  new  way  of  life 
lor  the  American  railroad  industry.  Now 
"test  before  we  buy"  is  possible — along 
with  the  attendant  savings  associated  for 
continuation  and  expansion  of  this 
facility. 

To  begin,  I  would  like  to  use  Slide  1 
to  reorient  you  as  to  what  the  FAST 
facility  looks  like.  You  will  note  there 
are  22  separate  segments,  or  test  sec- 
tions, that  comprise  the  FAST  loop. 
Each  test  section  contains  a  variety  of 
related  experiments.  For  example,  sec- 
tion 17  contains  six  different  tvpes  of 
concrete  ties  with  various  fasteners  and 
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tie  pads.  Section  3  contains  five  different 
rail  metallurgies. 

Slide  2  is  a  picture  of  the  FAST  con- 
sist which,  you  may  remember,  is  com- 
prised of  four  —  4-axle  locomotives  and 
up  to  80  cars,  mostly  of  the  100-ton 
hopper   car  variety. 

The  locomotives  are  donated,  for 
three-month  periods,  bv  the  industry. 
Todav,  the  7th  railroad's  locomotives 
are  being  used.  The  cars  in  the  consist 
are  also  donated  as  well  as  some  of  the 
track  structure  materials.  Some  of  this 
equipment  has  been  in  constant  use  for 
two  years.  This  physical  display  of  co- 
operation is  only  part  of  the  materials 
and  manpower  supplied  by  the  AAR, 
railroads,  and  RPI  members  which  we 
could  not  replace  at  any  cost.  The 
monetary  value  of  the  contributions 
made  by  the  railroads  and  suppliers,  to 
date,  amounts  to  over  S4  million. 

To  give  you  some  idea  of  the  progress 
we  have  made  since  last  year,  here  are 
seme  interesting  statistics.  We  are  now 
at  the  320  MGT  and  170,000-mile  mark 
on  the  track  and  FAST  vehicles.  This  is 
an  increase  of  200  MGT  and  100,000 
miles  since  my  address  last  year.  As  you 
can  see,  the  FAST  loop  has  indeed 
turned  into  one  of  the  busiest  railroads 
in  the  world  with  an  80-car  unit  train 
going  by  the  station  even'  five  minutes 
for  16  hours  a  dav.  One  would  think 
with  this  level  of  traffic,  FAST  would  be 
a  very  interesting  road  for  any  road- 
master  to  maintain,  and  it  is. 

In  the  last  year  we  have  had  quite  a 
bit  of  track  rehabilitation  and  mainte- 
nance.  For  example,  we  have  taken   up 
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and  replaced  the  3,740  feet  of  track  in 
section  3  —  the  rail  metallurgv  test 
section.  A  large  number  of  fasteners,  in- 
sulators and  pads  were  replaced  in  the 
5°  curve  of  section  17  —  the  concrete 
tie  test  section.  These  items  required 
replacement  so  quickly  due  to  the  com- 
bination of  the  severe  grade,  curve  and 
train  operating  conditions.  The  1,248 
feet  of  section  13  —  another  rail  metal- 
lurgy section  —  was  also  rebuilt  due  to 
curve  worn  rail.  In  section  7  the  wood- 
tie  fastener  test,  the  original  experiment 
ended  at  135  MGT  due  to  spike-killed 
ties  as  a  result  of  frequent  regaging.  The 
second  test  was  recently  terminated  be- 
cause of  wide  gage  due  to  a  number  of 
factors  including  component  failure  and 
spike  killing   of   ties. 

All  of  the  eight  test  frogs  in  section 
1 1  have  been  removed  and  a  new  test 
of  frogs  will  be  initiated  shortly.  Also,  a 
track  buckle  occurred  in  section  3,  and 
the  track  had  to  be  realigned.  The  cause 
of  this  buckle  appears  to  be  related  to 
"excess  steel"  which  resulted  from  a  rail 
repair  in  cold  weather. 

These  tasks  were  accomplished  in  ad- 
dition to  normal  work  needed  to  main- 
tain the  FAST  loop  to  track  conditions 
necessary  to  maintain   test  integrity. 

With  regard  to  mechanical  equip- 
ment, we  have  replaced  all  of  the  test 
wheels  on  the  first  32  car  sets  of  the 
consist  and  are  in  the  process  of  repeat- 
ing the  wheel  experiment.  This  was 
necessarv  since  the  rate  of  flange  wear, 
especially  for  the  untreated  wheels,  was 
so  high  —  due  to  the  combined  effects 
of  improper  lubrication  and  new  wheels 
on  new  rail  —  that  the  wheels  were 
condemned  prior  to  the  accumulation  of 
sufficient  data  for  analysis.  All  of  the 
brake  shoes  of  the  first  32  cars  were  also 
replaced  to  eliminate  the  brake  shoe  as 
a  variable  in  the  wheel  experiment.  Two 
locomotive  wheel  flange  lubricators 
were  installed  and  underwent  initial 
tests.  Two  ot  the  premium  trucks  (6-car 
sets)  were1  removed  from  the  FAST 
experiment. 

In  addition  lour  ears  cla\  are  shopped 
tor  measurements  and  maintenance  as 
per  the  original  FAST  operating  plan. 
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Some  of  the  achieved  results 
Lubricants 

Now  I  would  like  to  get  more  specific 
with  regard  to  some  of  the  results 
achieved  to  date.  First,  as  mentioned  last 
year,  the  results  of  the  first  rail  metal- 
lurgy test  conducted  in  section  3  of 
FAST  have  shown  that,  under  the  con- 
ditions of  relatively  poor  lubrication  that 
prevailed  below  40  MGT  traffic,  the 
gauge  corner  wear  of  head-hardened 
rail  and  chrome  molybdenum  alloy  rail 
was  significantly  less  than  that  of  stand- 
ard rail  as  shown  in  Slide  3.  This  is  one 
of  the  reasons  much  interest  is  shown 
in  the  performance  of  rail  lubricators. 
At  FAST  we  have  varied  the  number 
and  location  of  the  rail  lubricators  as 
well  as  the  lubricant  in  an  attempt  to 
better  understand  this  phenomenon. 
Plans  are  currently  underway  to  quan- 
tify the  appropriate  amount  of  lubricant 
applied.  In  addition,  in  the  0  to  40  MGT 
tonnage  range,  it  was  observed  that  the 
1:14  tie  plate  cant  produced  somewhat 
more  gauge  corner  wear  than  did  the 
1:30  and  1:40  cants.  (Slide  3). 


Above  40  MGT  where  lubrication 
became  abundant,  the  effect  of  metal- 
lurgy differences  was  reduced  to  the 
point  that  all  looked  almost  alike  and 
the  adverse  effect  of  the  1:14  cant  rela- 
tive to  the  other  cants  seems  significant- 
ly reduced. 

Because  of  developing  problems  with 
some  of  the  field  and  plant  welds  in  this 
first  metallurgy  experiment,  a  second 
experiment  of  different  design  has  been 
undertaken  to  assure  the  validity  of  the 
results  found  in  the  first  experiment.  The 
new  results  will  be  reported  in  the 
future. 

Analysis  of  concrete 
And  wood  ties 

A  preliminary  analysis  comparing 
concrete  and  wood  tie  performance  at 
FAST  has  been  completed  with  the 
following  results. 

Maintenance  activity  on  concrete  — 
and  wood-tie  track  was  compared  by 
compiling  cumulative  man-hours  nor- 
malized to  the  constant  track  length  of 
1,000  feet.  (Slide  3 A)  It  was  found  the 
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normalized  man-hours  were  equivalent 
for  the  5-degree  curves  of  concrete  — 
and  wood-tie  track.  To  date  mainte- 
nance demands  of  concrete  tangent 
track  were  shown  to  be  less  than  one- 
third  of  the  corresponding  5°  concrete 
curved  section  and  more  than  that  of 
wood-tie   tangent    track. 

Of  the  2,885  concrete  ties  in  section 
17,  a  total  of  four  ties  were  replaced 
during  the  first  150  MGT.  These  ties 
were  damaged  during  track  mainte- 
nance. No  concrete  ties  have  been  re- 
placed due  to  failures  from  service 
loads. 

Significant  developments  of  tie-center 
cracking,  as  shown  in  Slide  4,  in  one 
subsection  and  rail  seat  cracking  in  three 
subsections  have  occuzTed  The  rail  seat 
cracking  was  detected  bv  regular  in- 
spections of  limited  numbers  of  vertical 
tie  faces  in  twelve  subsections.  How- 
ever, an  additional  concentration  of 
center  cracks  was  found  at  the  entrance 
to  the  5-degree  curve  and  2-percent 
grade  of  the  concrete-tie  section.  A  span 
of  141  ties  in  this  area  included  32  ties 


with  visible  center  cracks  caused  by 
negative  bending  which  probablv  indi- 
cates   a    center-binding    condition. 

An  evaluation  of  the  FAST  track 
structure  performance  through  150 
MGT  did  not  yield  anv  conclusive  re- 
sults concerning  the  technical  and  eco- 
nomic feasibility  of  concrete-tie  track, 
but  it  did  serve  to  document  a  number 
of  specific  design  and  maintenance 
problems  which  FAST  defined  in  a  very 
short  time  compared  to  normal,  in- 
service  evaluations.  Also,  it  is  expected 
that  this  effort  will  continue  to  contrib- 
ute to  the  better  understanding  and 
improvement  of  track  performance,  and 
to  the  improvement  of  track  perform- 
ance experiments  and  evaluation  meth- 
odologies. 

Guard  rails 

Section  11  was  built  with  eight  frogs 
and  guard  rails.  Four  of  the  frogs  were 
standard  cast  manganese  and  the  other 
four  were  hammer-hardened  manga- 
nese. At  this  time,  all  of  the  frogs  have 
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been  removed  from  service.  Two  of  the 
frogs  have  been  returned  to  the  donor 
for  analysis.  All  frogs  developed  cracks 
in  the  tail  portion  of  the  castings  and  in 
several  instances,  cracks  developed  in 
the  flangeways  as  shown  in  Slide  5. 

The  man-hours  of  maintenance  on 
these  frogs  appear  to  be  nominal.  No 
significant  conclusions  can  be  reached 
concerning  the  guard  rails  at  this  time. 
However,  it  appears  wear  on  the  gauge 
face  of  the  guard  rail  is  more  than  that 
being  experienced  in  everv  dav  railroad 
tvpe  traffic,  due  mainly  to  the  curve 
configuration  of  the  FAST  loop  which 
results  in  the  "crabbing"  of  the  trucks 
in  the  tangent  sections.  The  trucks  are 
usually  realigned  when  the  consist 
passes  through  a  turnout  or,  in  this  case, 
the  frog  test. 

A  preliminary  review  of  the  available 
data  covering  track  maintenance,  frog 
wear  measurements,  hardness  readings, 
and  guard  rail  wear  measurements, 
along  with  observations  by  engineering 
maintenance   officers   visiting   the   FAST 
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track,  confirms  that  the  maintenance 
problems  are  being  intensified  by  heavy- 
wheel  loads  and  unit  trains.  (Slide  6) 


Experiments  planned 

Additional  experiments  for  turnouts, 
frogs,  switches  and  guard  rails  are  in  the 
advanced  planning  stage  and  new  in- 
struments for  precise  measuring  of  wear 
on  frogs,  switch  points,  and  guard  rails 
will  be  available.  Hardness  measure- 
ments will  also  be  made.  The  results  of 
the  measurements  will  be  correlated 
with  track  inventory,  maintenance  rec- 
ords, track  geometry,  rail  flaw  data,  joint 
surface  profiles  and  track  inspectors' 
comments. 

Locomotive  fuel  measurement 

A  locomotive  fuel  measurement  ex- 
periment has  been  initiated  on  FAST 
and  some  preliminary  results  are  shown 
on  Slide  7.  The  locomotives  did  not 
always  have  the  same  consist  each  day 
but  some  interesting  trends  seem  to  be 
indicated  and  will  be  the  subject  of 
further  detailed  study. 

Equipment  like  that  shown  on  Slide  8 
will  be  installed  on  the  FAST  track  to 
evaluate  the  various  parts  of  a  typical 
grade  crossing  installation.  Things  to  be 
investigated  include: 

A)  Control    apparatus 

B)  Track    circuit     interference     from 
chopper  control   circuits 

C)  Strobe  lights 

D)  Gate  mechanisms 

E)  Lamps 

F)  Reflectors,  roundels  and  housings 

Truck  Jesfs 

With  regard  to  results,  to  date,  on 
premium  truck  tests,  we  have  had  the 
following  experience:  the  ASF  T-ll 
trucks,  have  completed  their  testing 
and  have  been  replaced  with  A-3 
trucks  and  D-7  springs.  The  ACF  fabri- 
cated trucks,  shown  in  Slide  9,  have 
likewise  been  removed  from  the  test 
consist  after  approximatelv  one  year  of 
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testing  due  to  prior  commitments.  Re- 
ports on  the  results  of  the  performance 
of  these  trucks   are  being  prepared. 

Tests  of  hopper  cors 

Additionally,  the  center  sills  on  sev- 
eral Chessie  100-ton  hopper  cars  have 
developed  cracks  as  shown  in  Slide  10, 
although  these  cars,  or  the  center  sills, 
were  not  a  planned  experiment  per  se. 
This   is   an   example  of  how  unexpected 

FAST  LOCOMOTIVE  PERFORMANCE  TOTALS 


HP 

LOCOMOTIVE 
DONOR  TYPE 

MILES 

MGT 

*GTM/GAL 

2000 

GP38-2 

27,624 

54 

846.7 

2500 

GP  35 

12,629 

25 

742.1 

2000 

GP38 

23,135 

38 

752.9 

2500 

C-425 

14,698 

29 

667.9 

2500 

GP  35 

40,725 

78 

967.2 

2000 

GP-38 

16,732 

30 
254 

904.8 
832.2 

135,543 

results  are  discovered  in  FAST  every 
day.  The  cracks  were  very  important  to 
Chessie  since  several  hundred  of  these 
cars  have  been  fabricated  and  this  fault 
showed  up  under  the  accelerated  condi- 
tions at  FAST  and  has  not  developed  to 
date  in  service  on  the  Chessie.  The  rail- 
road is  watching  them  closely. 

Accordingly,  all  of  the  original  Ches- 
sie cars,  except  one,  has  been  replaced 
with  cars  with  various  "fixes"  and  in- 
strumented with  strain  gages  and  in- 
cluded   in    the   FAST    consist.    The    one 
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"old"  car  is  being  monitored  to  follow 
the  growth  of  the  center  sill  crack  that 
it  contains  to  validate  the  FAST  pre- 
dictions. 

Other  activities 

Other  test  and  evaluation  activities 
we  are  conducting  at  Pueblo,  I  would 
like  to  discuss  with  vou  today.  I  feel 
that  these  are  also  important  activities 
that  may  rival  FAST  for  their  contribu- 
tion to  the  railroad  industry  by  provid- 
ing data  that  will  improve  operating 
efficiency  and  the  railroads'  safety 
record.  These  are  particularly  effective 
programs  when  you  consider  the  benefits 
that  may  be  derived  from  the  nominal 
cost  to  obtain  the  data. 

To  bring  vou  up  to  date,  I  would  like 
to  show  you  an  overall  view  of  the  test 
center  as  shown  on  Slide  11.  Some  of 
the   sites   I   will   talk  about   include   the 


Slide  10 


Slide   11 

perturbed  test  track,  impact  track,  burn 
site,  and  the  rail  dynamics  laboratory. 

Effort  to  find  out  what 
Causes  derailments 

First,  a  little  about  the  perturbed  test 
track  project.  Several  passenger-train 
derailments  occurred  during  the  last 
several  years  on  consists  utilizing  the 
new  SDP-40  and  E-60  locomotives.  This 
prompted  the  FRA,  AAR,  Amtrak,  and 
the  industry  to  launch  an  investigation 
to  determine  the  dynamic  interaction  of 
6-axle  passenger  locomotives  on  curved 
track.  The  E-8  locomotive  was  chosen 
because  of  its  good  operating  safety 
record  and  its  performance  was  used  as 
a  base-line  for  the  SDP-40  tests  as  was 
also  done  in  the  previous  E-60  tests  on 
the  Northeast  Corridor.  The  basic  ques- 
tion that  was  to  be  answered  was:  what 
track  vehicle  phenomenon  caused  the 
locomotives  to  derail  in  curves  under 
certain  speed  and  geometry  conditions? 

Two  SDP-40  test  programs  were  con- 
ducted, the  first  was  conducted  in 
March  1977,  on  the  Burlington  North- 
ern and  was  a  cooperative  program  in- 
volving the  AAR,  Amtrak,  and  EMD, 
and  of  course,  the  BN.  The  purpose  of 
this  test  was  to  understand  more  about 
the    SDP-40   derailments   and   to   obtain 
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data  to  help  validate  the  AAR  locomo- 
tive analytical  model.  The  second  test 
program  was  conducted  in  the  Chessie 
in  June  1977.  The  participants  included 
the  FRA  and  AAR  and  their  support 
contractors,  Amtrak,  and  EMD  and  the 
Chessie. 

Because  of  the  large  amount  of  data 
collected  and  the  analytical  effort  re- 
quired to  reduce  the  data  both  reports 
are  still  in  preparation.  However,  much 
has  been  learned  by  the  direct  partici- 
pants and  these  test  programs  high- 
lighted the  need  for  a  more  sophisti- 
cated test  facility  to  better  understand 
the  mechanism  of  dynamically  related 
derailments  resulting  in  the  concept  of 
a  perturbed  test  track  or  PTT. 

Goals  of  PTT 

The  goals  of  the  PTT  are  to  refine  the 
evaluation  conducted  to  date  on  six-axle 
locomotives  under  controlled  conditions, 
support  the  track  train  dynamics  pro- 
gram by  providing  model  validation 
data,  and  evaluate  the  feasibility  of  de- 
veloping a  permanent  facility  at  the 
Pueblo  Test  Center  to  investigate  the 
causes  for  vehicle  derailment  as  affected 
by  the  vehicle/track  interaction  or  dy- 
namics. We  are  going  to  see  if  we  can 
predict  lateral  loads  as  a  function  of 
track  or  vehicle  irregularities. 

A  pilot  version  of  the  PTT  is  shown  in 
Slide  12,  and  is  a  joint-government/ 
industry  supplier  project.  It  uses  part  of 
existing    test    center    track    and    has    a 


9,600-foot  test  section.  It  includes  a  IV20 
curve,  and  alignment,  surface  and  cross- 
level  perturbations.  The  provision  for 
wayside  and  test  vehicle  on-board  instru- 
mentation and  the  tests  that  have  been, 
and  will  be,  conducted  will  utilize  SDP- 
40  and  E-8  locomotives. 

First  rests   in  August 

The  first  tests  on  this  pilot  version  of 
PTT  facility  were  conducted  during 
August  using  an  E-8  locomotive  to  check 
(1)  the  feasibility  of  the  perturbed  track 
design,    (2)    the    construction    methods, 

(3)  the  ability  to  hold  the  perturbations, 

(4)  the  instrumentation  requirements, 
and  (5)  the  level  of  loads  generated  by 
the  perturbed  track  design. 

The  results  of  the  tests  confirmed  the 
design  approach,  and  demonstrated  the 
ability  to  generate  equivalent  lateral  and 
vertical  force  levels  representative  of 
these  seen  in  actual  service.  For  exam- 
ple, at  speeds  through  the  test  section 
up  to  about  65  miles  per  hour,  lateral 
forces  on  the  track  due  to  the  E-8  wheel- 
set  reached  40,000  lbs.  with  an  L  V 
ratio  of  1.4.  We  also  confirmed  some 
Chessie  test  information  on  the  effects 
of  sanded  versus  dry  operation  on  lateral 
forces.  An  increase  in  lateral  forces  of 
up  to  70  rjereent  was  recorded  due  to 
the  effects  of  locomotive  sanding  in  the 
curve. 

Another  exciting  facility  at  the  test 
center  is  the  rail  dynamics  laboratorv 
or  RDL.  I  would  like  to  give  you  a  pre- 
view of  what  its  contribution  to  the 
industry  could   be. 


Slide  12 


A  more  important  tool?  The   RDL 

The  RDL,  shown  in  Slide  13,  pro- 
vides a  facility  to  perform  dynamic  tests 
of  full-scale  locomotive,  passenger  and 
freight  cars,  transit  vehicles  and  ad- 
vanced track  systems  under  controlled 
conditions.  This  facility  permits  the 
evaluation  of  various  hardware  designs 
in  a  safe,  controlled  and  reproducible 
scientific  ^laboratory  environment,  allow- 
ing the'  performance  of  a  variety  of 
tests  with  minimal  risk  to  personnel  and 
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equipment.  The  laboratory  can  be  util- 
ized bv  railroad  and  transit  industry  re- 
searchers in  dynamic  studies  such  as: 
passive  and  active  suspension  character- 
istics; vehicle  rock  and  roll  tendencies; 
component  stress  analysis,  component 
and  vehicle  natural  frequencies;  adhe- 
sion; ride  comfort;  acceleration;  braking; 
lading  responses;  hunting  and  analytical 
model  validation  as  well  as  supporting 
the  investigation  of  causes  of  derail- 
ments. 

Currently,  the  laboratory  is  in  the 
final  stage  of  a  seven-year  construction 
and  activiation  period.  Test  operations 
will  begin  in  late  1978.  Many  users  are 
expected  to  test  equipment  at  the  RDL; 
the  Federal  Railroad  Administration 
(FRA),  the  Urban  Mass  Transportation 
Administration  (UMTA),  other  federal 
agencies,  the  Association  of  American 
Railroads  (AAR),  railroads  and  rail 
equipment   suppliers. 

The  vertical  test   unit 

The  VTU  shown  in  Slide  13A  pro- 
vides the  capability  for  subjecting  a 
320,000  pound  rail  vehicle  equipped 
with  two,  two-axle  trucks  or  to  one  truck 
of  a  vehicle  having  three  or  four  axles 
per  truck,  to  the  vertical  and  lateral 
vibrations  environments  which  the  ve- 
hicle and  its  components  would  experi- 
ence in  traveling  over  track  with  repre- 
sentative profile  and  alignment  varia- 
tions. The  frequencv  range,  capability  of 
the  VTU  is  0.2  to  30  Hertz. 


The  roll  dynamics  unit 

The  RDU  shown  in  Slide  13B  pro- 
vides the  capability  for  driving,  or  ab- 
sorbing power  from  the  wheel  sets  of  a 
four-axle  vehicle  or  a  three  or  four-axle 
locomotive  truck.  One  roller  module  is 
provided  for  each  wheel  set.  Through 
rotation  of  the  rollers,  the  RDU  simu- 
lates tangent  track  at  various  vehicle 
velocities,  and  permits  investigation  of 
dynamic  phenomena  characteristics  of 
"perfect"  tangent  track  such  as  truck 
hunting.  "Perfect"  track  is  defined  as 
track  with  no  lateral  or  vertical  irreg- 
ularities. 

Conclusion 

In  closing  I  think  you  will  agree  with 
me  that  FRA  facilities  at  TTC  such  as 
FAST  and  the  upcoming  RDL  have  the 
potential  for  becoming  very  valuable 
tools  for  the  railroads  and  their  suppliers 
both  for  plant  and  rolling  stock  improve- 
ments. Once  we  better  understand  the 
wheel  rail  interface  interactions  as  they 
relate  to  loading  imparted  into  the  track 
structure. 

We  are  on  our  wav.  Then  we  should 
be  able  to  predict  vehicle  performance 
in  terms  of  lateral  and  vertical  loads 
they  impart  to  the  rails.  Further,  equip- 
ment suppliers  can  then  design  vehicles 
to  conform  to  acceptable  levels  of  track 
loading.  Maybe  the  extremelv  high 
loads  currently  caused  by  some  cars  at 
low  speed,  due  to  rock  and  roll,  and 
other  cars  at  high  speeds,  due  to  hunt- 
ing, can  be  eliminated  or,  at  least,  dra- 
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matically  reduced  in  the  future.  If  so, 
we  have  gone  a  long  way  in  assisting 
those  charged  with  maintenance  of  way. 
Even  more  importantly,  this  under- 
standing that  leads  to  better  performing 
equipment  and  track  components, 
should  pay  real  dividends  in  improving 
cur  safety  record  and  that's  one  of  FRA's 
major  thrusts  —  safe  railroads  that  pro- 
vide their  operators  a  fair  return  on  in- 
vested capital. 

Thank  you  very  much.  (Applause) 

President  Pullem:  Thank  you,  again, 
Mr.  Parsons.  The  FAST  project,  and  I 
think,  everyone  agrees,  is  one  of  those 
projects  that  is  productive  to  the  engi- 
neering and  maintenance  departments 
of  the  nation's  railroads.  It  does  fur- 
nish proven  facts  that  can  really  be  used 
in  definite  ways  to  plan  our  future  proj- 
ects and  future  maintenance  practices. 

Getting  back  to  our  program  and  into 
the  schedule,  it  is  mv  honor  to  intro- 
duce someone  who  again  probably  needs 
little  or  no  introduction.  He  has  pre- 
sented addresses  at  various  functions.  I 
have  had  the  pleasure  of  being  in  a  cou- 
ple of  meetings  at  which  Mr.  Dempsey 
made  presentations,  which  were  extreme- 


ly well  addressed  to  the  topics  and  he 
does  an  excellent  job. 

Mr.  Dempsey  has  been  kind  enough 
I  to  address  our  Association.  Although  he 
had  a  little  difficulty  in  arranging  to  be 
here,  he  did  make  it,  as  he  promised. 

Mr.  Dempsev  received  his  undergrad- 
uate degree  from  the  University  of 
Notre  Dame  in  1952,  where  he  was 
Valedictorian,  summa  cum  laude.  He 
received  his  law  degree  from  Yale  Law 
School  in  1955,  and  was  an  Officer  of 
the  Yale   Law  Journal. 

Mr.  Dempsey  has  served  as  law  clerk 
to  Judge  Charles  Fahy,  United  States 
Court  of  Appeals,  District  of  Columbia, 
1955-1956.  Mr.  Dempsey  was  a  1st 
Lieutenant  in  the  United  States  Army, 
Judge  Advocate  General  Corp,  between 
1956  and  1959,  and  was  on  special  as- 
signment with  the  office  of  the  Gen- 
eral Council  of  the  Army  between  1957 
and  1959. 

He  served  as  Chief  Law  Clerk  to 
Chief  Justice  Earl  Warren  on  the  Su- 
preme Court  of  the  United  States  be- 
tween 1959  and  1960. 

Mr.  Dempsey  then  joined  the  law 
firm  of  Shea  and  Gardner.  Practice  was 
concentrated  on  federal  business  law 
litigation  in  the  Supreme  Court  and  low- 
er federal  courts,  including  a  large 
amount  of  railway  labor  act  litigation. 
He  served  as  Chairman  of  the  National 
Railway  Labor  Conference  between 
1972  and  1977  and  became  President 
and  Chief  Executive  Officer  of  the  As- 
sociation of  American  Railways  on  April 
L   1977. 

It  is  with  great  pleasure  that  I  present 
to  you  Mr.  William  H.  Dempsev,  who 
will  address  our  Association  on  the  sub- 
ject of  "The  Other  Side  Of  Rail  Safe- 
ty."  Mr.   Dempsev.   (Applause) 


The  Other  Side  of  Rail  Safety 

By  W.  H.   DEMPSEY 

President   and   Chief   Executive   Officer,   AAR,    Washington,   D.C. 


W.   H.   Dempsey 


Thank  you  very  much.  I  will  try  to 
keep  my  remarks  brief  and  free  of  what 
we  call  in  Washington  sometimes  "Um- 
gawa."  It  is  an  old  Washington  story 
which  some  of  vou  may  have  heard. 
But  you  have  no  defense — you  are  go- 
ing to  hear  it  again.  I  know  one  person 
who  has  heard  it.  That  is  Carl  Lyon,  our 
Senior  Vice  President,  who  is  probably 
back  there  somewhere. 

Carl  came  out  here.  He  has  another 
meeting  to  go  to.  I  said,  "Where  will  I 
meet  you?"  He  said,  "I'll  come  up  and 
listen  to  your  speech.'' 

I  said,  "Why  in  the  world  would  you 
do  that?" 

He  said,  "So  that  a  least  one  person 
applauds."  I  thanked  him   for  that,  be- 


cause I  am  reminded  of  a  story,  before 
I  talk  to  you  about  "Umgawa,"  about 
going  to  one  of  mv  daughter's  classes 
to  talk  to  the  class  in  the  third  grade 
about  trains.  I  thought  I  had  done  a 
pretty  good  job.  But  after  the  speech,  a 
little  girl  came  up  and  she  said,  "Mr. 
Dempsey,  I  thought  that  was  a  terrible 
speech!  I  hated  it!  It  was  dull." 

I  was  crestfallen.  My  daughter  saw- 
how  badly  I  felt  about  the  whole  thing 
and  she  grabbed  me  by  the  hand  and 
she  said,  "Daddy,  do  not  pay  any  at- 
tention to  that  girl!  She  is  stupid.  She 
just  repeats  what  everybody  else  says." 

The  umgawa  reference  is  a  story 
about  the  Senator  who,  not  by  virtue  of 
diligence  of  intelligence,  but  by  virtue 
of  seniority,  became  Chairman  of  the 
Senate  Interior  Committee.  He  thought 
he  should  learn  something  about  his  new 
tasks,  so  he  took  a  trip  out  west  and 
visited  an  Indian  reservation  on  the 
way.  He  asked  the  Chief  if  he  could 
speak  to  the  tribe.  He  had  been  giving 
political  speeches  at  every  rail  cross- 
roads. The  Chief  said,  "Of  course."  So 
he  gathered  the  tribe  about  the  Senator. 

The  Senator  began  talking,  and  he 
began  getting  into  the  swing  of  things, 
and  he  said,  as  if  he  were  talking  to  his 
constituents,  "I  see  that  old,  ramshackle 
school  building  out  there.  I  want  you 
to  know  that  now  that  I  am  Chairman 
of  this  Committee,  I  am  going  to  see 
that  a  new  school  building  is  built  there 
and  it  is  going  to  be  the  best  school 
building  in  this  part  of  the  state." 

Mutterings  of  "Umgawa,"  "Umga- 
wa" came  out  in  the  audience.  He  did 
not  know  what  that  meant,  but  he  went 
on. 

He  said,  "Now,  I  have  seen  your  old 
people  around  here  and  they  do  not 
have   any  place   to  go.   Now  that  I  am 
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Chairman  of  this  Committee,  I  am  go- 
ing to  see  that  the  finest  home  for  old 
folks  is  built  here  and  it  will  be  the  fin- 
est in  the  whole  State  of  Arizona." 

Well,  moie  and  louder  cries  of  "Um- 
gawa,  Umgawa,"  were  heard. 

He  took  that  to  mean  the  Indian  way 
of  applauding  and  of  urging  him  on.  He 
worked  up  some  more  steam. 

He  said,  "Now,  I  see  that  you  have  no 
adequate  medical  facilities  here  and  I 
want  you  to  know  that  now  that  I  am 
Chairman  of  the  Interior  Committee  of 
the  Senate,  I  am  going  to  see  that  the 
finest  hospital  west  of  the  Mississippi  is 
built  here  and  we  are  going  to  bring  the 
best  doctors  and  nurses  from  Phoenix  to 
staff  it." 

"Umgawa  -  Umgawa,"  shouted  every- 
one loudly. 

Well,  he  was  terribly  moved.  After 
all,  he  had  never  been  there  before  and 
he  got  this  marvelous  reception,  so  with 
a  tear  trickling  down  his  cheek,  he  came 
to  the  climax,  "I  want  to  tell  you  just 
one  more  thing.  I  am  from  Washington, 
I  am  in  the  United  States  Senate  and 
that  means  you  can  trust  me." 

Well,  thunderous  "Umgawas"  arose 
from  the  crowd  and  shook  the  rafters. 

He  then  went  out  with  the  Chief  to 
look  at  the  reservation.  As  they  walked 
about,  he  said,  "Chief,  I  see  over  yon- 
der a  fine  looking  herd  of  cattle.  Would 
you  mind  if  I  walked  over  to  see  them?" 

The  Chief  said,  "Senator,  that  would 
be  fine.  Just  be  careful  you  do  not  step 
into  any  of  the  Umgawa  on  the  way." 

Grade  crossings  to  be  made  safer 

Well,  I  think  if  I  would  have  stood 
here  a  couple  of  years  ago  and  I  said  I 
was  confident  that  the  Congress,  the 
Senate  and  the  House,  would  provide 
something  in  the  way  of  one  billion  dol- 
lars for  the  improvement  of  highway- 
rail  crossing  safety,  that  you  would  have 
said  "Umgawa,"  or  at  least  you  should 
have.  And  I  think  if  I  had  said  last  year 
that  Congress  in  an  unusual  burst  of 
wisdom  was  about  to  take  a  measure 
that  would  save  as  many  as  500  lives  a 
year    by    earmarking    a    portion    of    the 


Highway  Trust  Fund  for  grade  crossing 
safetv,  I  think  you  could  well  have  said, 
"Umgawa."  You  would  have  thought  I 
was  a  suitable  candidate  for  commit- 
ment. You  would  have  thought,  "My 
gosh!  I  thought  that  fellow  worked  in 
Washington.  He  sounds  like  he  came 
from   Timbuktu." 

The  fact  of  the  matter  is  I  am  able  to 
say  to  you  today  that  Congress  is  indeed 
close  to  authorizing  one  billion  dollars, 
$600  million  of  it  from  the  Highway 
Trust  Fund,  for  grade  crossing  safety 
over  the  next  four  years.  That  will  be  a 
remarkable  step  for  the  Congress  to  take 
and  one  that  could  not  strike  our  per- 
spective at  a  more  opportune  time. 

You  and  I  know  that  the  railroad  op- 
erates fundamentally  a  safe  business  but 
the  public  looks  at  it  in  a  somewhat 
different  perspective.  Their  vision  of  the 
railroad  industry  is  formed  by  the  oc- 
casional traumatic  and  tragic  accident, 
such  as  occurred  in  Waverly,  Tennessee, 
for  example,  and  they  get  the  pictures 
over  the  television  sets  and  they  read 
the  news  stories,  news  stories  that  con- 
tain specifics,  for  example,  such  as  1.531 
people  were  killed  in  rail  fatalities  in 
1977.  and  the  impression  that  is  con- 
veyed all  too  often  is  that  what  we  have 
here  is  a  rail  system  that  can  not  stand 
on  its  own  two  rails.  It  is  so  delapidated 
and  decrepit  it  is  about  to  fall  down 
around  our  ears. 

Now  I  think  we  as  railroads  could 
make  a  strong  and  persuasive  argument 
that  it  is  more  the  public  that  endangers 
the  railroad  than  the  railroads  that  en- 
danger the  public.  You  take  a  look  at 
those  1,531  fatalities,  as  you  all  well 
know,  and  von  will  find  that  1,400  of 
them  were  the  fault  of  the  public. 

We  had  some  944  grade  crossing  fa- 
talities, almost  always  the  fault  of  the 
motorist.  465  were  trespassers.  Mv  text 
says  here  that  many  of  them  had  unus- 
ually high  alcohol  readings,  that  is  a 
euphemism  for  being  bombed  out  of 
their  skulls,  it  you  subtract  those  from 
the  main  figure  that  I  have  given  you 
before  you  will  come  up  with  what  I 
think  r<  illy  is  a  startling  statistic  of  120 
fatalities  only  in  rail  operations  in  1977. 


80 


B.    &:    B.    Proceedings 


Now,  that  is  120  too  many.  Do  not 
misunderstand  me.  And,  of  course,  we 
must  continue  persevering  in  the  work 
we  are  all  doing,  and  particularly  peo- 
ple like  you,  to  further  reduce  fatalities 
and  personal  injuries  and  accidents  in 
train  service.  But  the  fact  is  that  neither 
we  nor  any  other  industry  operates  in 
an  accident-free  environment  and  in 
terms  of  human  life  it  surely  cannot  be 
overlooked  that  last  year  was  the  best 
year  that  the  railroad  industry  ever  had 
and  that  it  continues  a  positive  trend 
that  has  extended  over  this  last  decade. 

I  think  that  is  even  more  significant 
when  one  considers  that  we  are  dealing 
with  years  of  increased  railroad  opera- 
tions. From  1971  to  1977,  freight  traffic 
expanded  11.5%  in  ton  miles,  while  dur- 
ing that  same  period  of  time  fatalities 
declined  some  25%. 

Now,  we  will  have  the  opportunity 
bv  virtue  of  the  actions  that  are  about 
to  be  taken  in  the  Congress  to  make  fur- 
ther very  significant  inroads  on  rail  fa- 
talities and  injuries  attributable  to  rail- 
road operations.  We  do  not  know  ex- 
actly  how  this  bill  is  going  to  emerge 
from  the  Congress  because  the  House 
and  the  Senate  have  passed  different 
versions.  The  House  bill  is  the  one  we 
prefer.  It  is  the  more  generous  of  the 
two.  It  provides  for  S150  million  in 
funds  for  each  of  the  next  four  years 
for  grade  crossing  programs,  plus  8100 
million  additional  each  year  for  off  sys- 
tem crossings  and  another  8200  million 
over  this  period  of  time  for  railroad  re- 
location and  communities  that  will  be 
affected  bv  unit  coal  train  operations. 
For  a  total,  then,  of  81.2  billion.  And 
the  work  that  could  be  done  under  this 
program  in  these  communities  that  will 
be  affected  by  unit  train  operations  cer- 
tainly is  important  work,  and  is  impor- 
tant in  terms  of  mitigating  the  impact 
of  the  transportation,  the  anticipated 
ever-increasing  transportation  of  west- 
ern coal. 

The  bill  is  the  product  of  more  than 
two  years  of  intense  work  bv  railroad 
management,  rail  labor,  the  Associations, 
who   have   worked   hard   to    inform    the 


Congress  of  the  facts  that  bear  upon 
this  problem.  And  we  worked  hard 
against  the  Administration's  proposal 
that  funds  for  grade  crossing  safety  not 
be  earmarked,  not  be  put  into  the  cate- 
gories that  would  have  freed  the  states 
to  use  them  for  any  variety  of  different 
kinds  of  projects  and  there  would  be 
no  assurance  that  the  money  would  go 
for  rail  grade  crossing  projects. 

We  even  took  key  staff  members  out 
in  a  locomotive  so  they  could  experience 
the  sensation  of  speed  and  momentum 
and  feel  something  of  the  apprehension 
of  the  engineers  as  they  approached  a 
grade  crossing. 

Record  year  of  expenditures  ahead 

Now  we  have  not  been,  as  an  indus- 
try, just  waiting  for  congressional  ac- 
tion, as  you  all  know  better  than  I.  We 
are  heading  into  another  record  year  of 
expenditures,  capital  expenditures.  Last 
year  we  had  a  total  of  88.5  billion  in 
capital  expenditures  and  maintenance. 
That  came  on  top  of  a  previous  record 
year,  the  vear  before,  of  $8  billion.  And 
it  looks  like  we  will  hit  another  high 
this  year.  And  of  that  88.5  billion  last 
year,  some  83.3  billion  went  directlv  to 
maintenance  of  way.  We  had  an  in- 
crease, for  example,  in  maintenance  of 
way  expenditures  of  over  50%  in  just 
two  years  and  I  think  that  is  a  real  trib- 
ute to  this  industry  because  these  are 
years  in  which  our  net  income  really 
was  terriblv  depressed.  We  had  a  net 
return  on  investment  last  year  of  1.28%. 
Now  that  is  the  lowest  since  the  1930's. 
And  yet  in  the  face  of  that  as  an  indus- 
try, with  that  meager  financial  return, 
we  hit  all-time  highs  in  the  work  that  is 
being  done  in  capital  improvements,  cap- 
ital expenditures,  for  maintenance  of  way 
equipment. 

Employment  up 

I  think  if  you  look  at  the  employment 
trends  you  get  the  same  kind  of  picture. 
From  1975  to  1977  there  was  about  a 
1.4%  increase  in  average  rail  employ- 
ment. About  1%  from  1966  to  1967.  But 
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for  maintenance  of  way  forces,  on  the 
other  hand,  contracts,  we  had  almost  a 
20%  increase  since  1975.  And  that  under- 
scores in  a  somewhat  different  fashion 
the  emphasis  that  the  industry  is  plac- 
ing on  maintenance  of  way.  And  the 
same  situation  prevails,  by  and  large, 
with  respect  to  maintenance  of  equip- 
ment. 

Operation    Life-Saver 

I  think  we  have  to  give  credit,  too, 
for  a  reduction  in  the  grade  crossing  fa- 
talities to  those  railroads  and  those 
states  that  are  participating  in  Operation 
Life-Saver.  This  is  a  proven  program  for 
reducing  railroad  crossing  accidents.  It 
emphasizes  the  so-called  three  E's  of 
Engineering — Education — and  Enforce- 
ment. I  am  sure  you  are  all  familiar  with 
it.  It  is  currently  under  way  in  14  states, 
including  the  State  of  Illinois.  The  ex- 
perience in  this  state  indicates  how  im- 
portant the  enforcement  and  education 
aspects  of  this  are  because  here  over 
two-thirds  of  the  grade  crossing  acci- 
dents occur  at  crossings  that  have  warn- 
ing systems. 

Now  in  addition  to  these  14  states 
that  have  the  program  going,  we  have 
them  in  the  active  planning  stage  in  13 
more  states  and  in  the  earlv  planning 
stage  in  another  half  dozen  or  so.  So, 
altogether,  then,  in  these  33  states  that 
are  either  into  or  are  about  to  go  into 
operation  Life  Saver  combine  for  about 
88%  of  all  crossing  fatalities. 

Now,  this  is  not  the  final  answer,  ei- 
ther. We  have  to  put  all  this  together. 
We  have  to  put  Operation  Life-Saver 
together  with  the  use  of  the  federal 
funds  that  we  are  getting  and  the  use 
of  our  own  industry's  resources. 

Trip  report 

I  would  like  to  indicate  one  aspect  of 
the  problem  that  it  would  seem  to  me 
is  of  urgent  importance.  A  recent  rail- 
highway  study  bv  a  Washington-based 
organization  called  TRIP,  The  Road  In- 
formation Program,  has  been  made.  It 
is  an  agencv  that  is  supported  by  road 


builders  and  others  who  are  engaged  in 
highway  construction.  It  was  a  massive 
study.  I  am  not  going  to  bore  vou  or  de- 
luge you  with  a  torrent  of  statistics.  Rut 
one  or  two  things  seemed  to  me  were 
quite  interesting  and  relevant  to  what 
we  are  about  here. 

In  the  first  place,  TRIP  reported  that 
nearly  half  of  the  $600  million  that  has 
been  appropriated  by  Congress  since 
1974  for  grade  crossing  safety  has  not 
been  spent.  That  is  a  most  unfortunate 
circumstance.  This  money  has  been  ap- 
propriated— S600  million — and  half  of 
it  has  not  been  used  yet.  And  vet  the 
need  is  urgent. 

Secondlv,  as  TRIP  noted,  we  are  still, 
not  withstanding  the  improvement  in  our 
situation,  experiencing  train  to  vehicle 
collisions  on  an  average  of  more  than  30 
a  day,  and  that  causes  more  than  three 
fatalities  a  day. 

And  finally,  TRIP  found  that  most 
grade  crossing  accidents  result  from  the 
inattention  of  motorists  or  die  actions  of 
motorists  who  go  across  crossings  on  the 
assumption  they  have  the  right-of-way. 

The  major  conclusion  was  that  more 
than  500  lives  could  be  saved  each  year 
if  we  could  improve  just  one-fifth  of  the 
rail-highway  grade  crossings.  And  that 
target  is   coming  within   our  reach. 

Conclusion 

I  would  like  to  read  just  one  or  two 
sentences  from  the  House  Committee's 
report  on  the  Surface  Transportation 
Act  of  1976.  The  Committee  said  this: 

"The  Committee  is  extremely  con- 
cerned over  the  significant  delays  that 
have  occurred  in  completing  rail-high- 
way grade  crossing  safety  projects.  The 
Committee  intends  to  closely  monitor 
the  progress  made  in  reducing  these  de- 
lays." 

Now,  I  believe  the  Committee.  I  be- 
lieve they  are  going  to  do  that.  There- 
fore, I  urge  each  one  of  you  to  commit 

* 
yourselves,  both  personally  and  profes- 
sionally, of  achieving  this  goal  of  in- 
creasing grade  crossing  satetv.  I  know 
it  can  be  done.  I  am  urging  the  Presi- 
dents of  each  of  the  railroads  to  increase 
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their  involvement.  In  addition,  Charlie 
Amos,  who,  as  you  know,  is  the  AAR 
Executive  Director  of  State-Rail  Pro- 
grams, is  leading  a  series  of  meetings 
this  year  for  railroads  in  cooperation 
with  the  FHA.  Each  of  these  meetings 
involves  the  State  Highway  Department, 
the  railroads  that  are  involved  in  that 
state,  the  NTSB,  the  National  Transpor- 
tation Safety  Board,  and,  of  course,  the 
FRA,  as  well  as  Amtrak.  I  expect  we  are 
going  to  see  some,  at  the  conclusion  of 
these  meetings  in  the  fall,  acceleration 
in  the  crossing  safety  program. 

These  are  all  the  things  that  have  to 
be  put  together,  the  federal  funds,  Oper- 
ation Life-Saver,  the  cooperation  and  the 
initiative  of  all  the  affected  parties,  state 
highways  departments,  state  transporta- 
tion departments,  FRA,  the  Safety 
Boards  of  all  the  railroads.  If  they  are 
put  together  as  they  have  been  put  to- 
gether in  the  past,  we  are  going  to  see, 
in  my  judgment,  a  dramatically  im- 
proved, a  positive  impact  on  the  public- 
protection  of  the  railroads.  And  it  is  that 
kind  of  public  perception  that  affects 
the  environment  in  Washington  and  it  is 
Washington  where  decisions  are  made 
that  are  of  utmost  consequence  to  this 
industry. 

We  as  railroaders  need  all  the  friends 
we  can  get.  We  can  not  afford  to  lose 
even  one,  but,  especially,  not  at  a  grade 
crossing.  Thank  you  very  much.  (Ap- 
plause) 


President  Pullem:  Thank  you  very 
much,  Mr.  Dempsey. 

At  this  time  I  would  like  to  call  on 
our  Program  Chairman,  Mr.  Ben  Sorrels, 
to  introduce  our  next  speaker. 

Mr.  Sorrels:  It  is  with  great  pleasure 
that  I  introduce  to  you  Mr.  W.  T.  Math- 
ers, who  will  address  our  Association  on 
the  subject  of  "Management  Of  Risk." 

Mr.  Mathers  is  married  and  has  three 
children. 

He  commenced  his  career  with  the  Ca- 
nadian National  Railways  as  Carman 
Apprentice  in  1941.  He  served  in  the 
Naval  Service  between  1943  and  1946, 
returning  to  the  Canadian  National  fol- 
lowing his  service. 

Mr.  Mathers  was  promoted  to  middle 
management  in  1950  and  held  various 
middle  management  positions  until  1964, 
when  he  was  promoted  to  Assistant 
Work  Manager  of  the  St.  Charles  Car 
Shop. 

In  1968,  he  was  promoted  to  Region- 
al Mechanical  Officer  of  the  Atlantic 
Region,  and  in  1970,  promoted  to  Works 
Manager  of  the  Transcontinental  Motor 
Power  and  Car  Shops  at  Winnipeg. 

In  1972,  he  was  promoted  to  Director 
of  Accident  Prevention-System,  with 
headquarters  in  Montreal.  Considering 
the  successful  safety  programs  presently 
in  effect  on  the  Canadian  National  Rail- 
ways, we  are  most  confident  that  Mr. 
Mathers  is  well  equipped  to  address  our 
Association  on  the  subject  of  "Manage- 
ment Of  Risk."  Mr.  Mathers.  (Applause) 
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Thank  you  very  much,  Mr.  Sorrels. 

It  gives  me  great  pleasure  today  to  be 
with  this  group  representatives  of  vari- 
ous railroads,  and  also,  those  people 
with  associated  industries. 

The  theme  of  my  talk  today  is  — 
"The  Management  of  Risk." 

The  discussing  of  this  subject  reminds 
me  of  the  recent  completion  of  the  CN 
Tower  in  Toronto.  This  was  a  unique 
project  and  it  involved  many  new  con- 
struction techniques  at  great  heights. 
The  top  part,  for  instance,  was  lifted  in- 
to position  piece  bv  piece,  with  the  aid 
of  a  giant  helicopter. 

Despite  this,  Tower  builders  had  an 
excellent  safety  record  when  compared 
with  projects  of  similar  scope. 

One  unfortunate  fatality  occurred,  but 
his  was  at  ground  level  and  was  not  as- 
sociated with  the  unusual  challenges  of 
the  project. 

The  case  of  the  tower  brings  out  the 
points  I  want  to  make  in  my  address  to 
you  here  todav. 

The  safety  record  at  the  Tower  was, 
if  you  forgive  the  play  on  words,  no  ac- 
cident. It  was  based  on  three  elements. 

Build  world's  tallest  structure 

The  first  of  these  was  the  clear-eyed 
recognition  of  the  fact  that  building  the 
world's  tallest  structure  in  Canada's  cli- 
mate is  a  tough  and  challenging  task 
with  certain  inevitable  hazards. 

The  second  was  planning  by  manage- 
ment to  ensure  that  those  hazards  were 
identified,  and  that  every  reasonable 
step  was  taken  to  reduce  them  to  a  mini- 
mum. 

The  third  was  a  commitment  by  the 
workers  engaged  in  the  project  to  ob- 
serve the  safety  rules  and  to  jeopardize 
neither  their  lives  nor  their  reputations 
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as  skilled  professionals  by  taking  sense- 
less risks. 

In  other  words,  a  conscious  effort  was 
made  to  manage  the  element  of  risk  in- 
volved, and  this  is  what  I  would  like  to 
talk  about  today. 

Many   new  issues  connected 
With  today's  safety 

Safety  in  railroading  is  as  old  as  the 
industry  itself.  If  you  read  newspapers 
of  a  centurv  and  one-half  ago  you  will 
find  that  a  number  of  experts  who  sought 
to  prevent  the  first  run  of  Stephenson's 
Rocket  because  they  had  conclusive 
proof  that  the  human  body  could  not 
stand  the  strain  ol  travelling  at  more 
than    thirty  miles   an   hour. 
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Stephenson  and  his  associates  summed 
up  the  risk,  took  a  calculated  chance, 
and  the  railway  age  was  born. 

Today  we  live  in  much  more  complex 
times,  and  it  is  interesting  to  speculate 
what  would  happen  if  Stephenson  were 
making  his  first  run  today. 

Would  some  regulatory  body,  strong- 
ly supported  by  the  stage-coach  owners, 
insist  that  he  must  not  move  faster  than 
the  speed  of  a  horse? 

Would  some  environmental  group  de- 
mand that  he  be  prevented  from  putting 
in  the  first  shovel  of  coal  until  we  had 
an   anti-pollution  system  worked  out? 

Might  he  have  been  faced  with  a  pick- 
et line? 

The  challenge  facing  railway  manage- 
ment  today  is  to  take  account  of  all  these 
new  issues  that  face  us  without  forget- 
ting the  main  objective  of  the  enterprise 
— to  provide  better  transportation  at  the 
lowest  possible  cost. 

Protection  of  employees 

One  of  our  major  responsibilities  is 
the  protection  of  emplovees,  the  public 
and  their  goods  from  avoidable  acci- 
dents. 

In  today's  challenge  world  safetv  is 
not  something  that  can  be  taken  care  of 
with  a  lot  of  lip-service  and  a  few  color- 
ful posters. 

It  is  an  area  of  operations  which  has 
to  be  managed  with  the  same  techniques 
and  yardsticks  that  are  applied  in  every 
other  aspect  of  the  railway  industry. 

That  is  why  I  am  pleased  that  the 
term  "accident  prevention"  is  being  more 
widely  used  to  describe  safety.  It  de- 
scribes the  objective  clearly. 

I  feel  that  we  have  to  get  away  from 
pious  hopes  and  impossible  ideals  if  we 
are  to  face  the  subject  of  accident  pre- 
vention honestly. 

We  have  to  accept  the  fact  that  al- 
ways a  certain  amount  of  risk  will  be 
involved  in  moving  large  vehicles  at  pro- 
ductive speeds  over  long  distances.  If 
we  want  to  eliminate  the  possibility  of 
accidents  completelv  we  must  either 
stop  the  trains  completely  or  wrap  them 


in  so  many  layers  of  cotton  that  they 
cease  to  become  realistic  or  economic 
forms  of  transportation. 

By  the  same  token,  we  cannot  run 
trains  with  ruthless  disregard  for  life 
and  limb,  as  some  of  the  early  railway 
barons  are  alleged  to  have  done. 

Co-operation   needed   for  safety 

The  balance  point  in  between  is  one 
which  can  be  arrived  at  only  by  railway 
managements,  regulatory  bodies  and  em- 
ployee representatives  working  together 
to  arrive  at  practical  solutions. 

Conferences  such  as  this,  at  which 
some  of  each  of  the  parties  are  repre- 
sented, is  a  good  step  in  that  direction. 

Let  us  look,  for  a  moment,  at  the  re- 
sponsibilities of  each  of  the  partners  in 
this  three-pronged  approach  to  accident 
prevention. 

Management 

Management  has  the  initial  responsi- 
bility to  ensure  that  the  railway  contin- 
ues to  be  a  viable  economic  unit.  This 
is  essential  to  the  continued  existence  of 
the  industry,  but  it  does  not  mean  that 
we  put  dollars  ahead  of  people's  lives 
and  health. 

Most  operating  officers  in  our  indus- 
try have  come  through  the  ranks.  They 
do  not  see  accidents  in  terms  of  statis- 
tics and  ratios  alone.  They  have  seen 
friends  and  workmates  injured.  They 
have  had  to  face  in  some  cases  the  grim- 
mest job  of  all — telling  a  woman  that 
an  industrial  accident  has  made  her  a 
widow. 

We  could  have  shown  by  comparisons 
that  the  death  toll  on  railways  in  one 
year  is  much  less  than  in  one  holidav 
weekend  on  the  highways  or  one  large 
airplane  crash.  This  would  have  been  a 
rather  cold-blooded  approach,  because 
even  a  single  death  is  one  too  many  for 
those  involved. 

Instead  we  accepted  the  challenge 
that  higher  standards  of  safety  were  ex- 
pected from  rail  operations,  and  set  out 
to  meet  it. 
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The  first  step  towards  accident  pre- 
vention is  to  make  sine  it  has  experi- 
enced people  at  a  fairly  high  level  in 
the  company  devoting  their  full  time  ef- 
forts in  that  direction.  CN  Rail  ap- 
pointed me  as  director  of  accident  pre- 
vention at  corporate  headquarters  with 
managers  of  accident  prevention  in  our 
regions  to  have  support  in  the  field.  Peo- 
ple were  carefully  chosen  because  of 
their  operating  experience  on  the  Line. 
As  in  our  view  safety  is  no  task  for  ama- 
teurs. 

It  is  impossible  to  define  the  extent 
of  a  problem  without  accurate  informa- 
tion. The  first  major  step  in  our  new  ap- 
proach was  the  development  of  a  com- 
puterized accident  reporting  system. 

This  system  gives  us  a  very  accurate 
and  up-to-date  picture  of  the  safety  per- 
formance across  the  railway.  It  tells  us 
not  onlv  the  "where,  what  and  when" 
of  accidents  and  injuries,  but  alsc  the 
"who"  and  the  "why."  This  is  extremelv 
important  because  it  makes  it  possible 
to  see  where  the  major  safetv  problems 
are  occurring.  We  can  then  develop  pro- 
grams aimed  at  correcting  these  situa- 
tions. The  same  system,  in  fact,  tells  us 
whether  we  have  emplovees  who  seem 
to  be  accident-prone.  Seminars  for  re- 
peaters are  part  of  our  accident  preven- 
tion  program. 

But  even  if  they  did  not  have  these 
human  reasons  for  wanting  to  prevent 
accidents,  the  balance  sheet  is  a  disci- 
pline. Accidents  are  bad  for  business. 

Even  if  a  breed  of  man  could  make 
himself  immune  to  the  pain  and  suffer- 
ing caused,  he  could  not  avoid  the  cost 
of  insurance  and  compensation,  the  cost 
of  replacing  equipment  and  repairing 
damage,  the  reductions  of  service  and 
loss  of  traffic  that  accidents  cause. 

A  double  reason — human  and  finan- 
cial— is  why  we  must  apply  all  the  tools 
of  modern  science,  all  the  latest  tech- 
niques, in  the  task  of  management  ol 
risk. 

Along  the  way,  we  in  management 
have  to  discard  some  of  our  old  ap- 
proaches. We  have  to  start  looking  for 
causes — not  culprits. 


We  have  to  devote  time  and  effort  to 
finding  unsafe  practices  and  eliminating 
them. 

We  have  to  learn  to  do  a  better  job 
of  railroading,  particularly  as  we  intro- 
duce new  heavier  equipment  and  oper- 
ate faster  and  longer  trains  to  improve 
productivity. 

Above  all,  we  have  to  accept  that  ugly 
facts  cannot  be  avoided  by  being  swept 
under  the  rug. 

A  few  years  ago  we  in  Canada  were 
faced  with  a  wave  of  reports  and  edi- 
torials in  the  News  media  about  acci- 
dents. 

We  could  have  sat  back  and  pointed 
out  that  our  safetv  record  in  CN  was 
among  the  best  in  the  industry. 

We  could  have  shown  that  any  in- 
crease in  accidents  had  to  be  related  to 
the  increase  in  the  volume  of  traffic 
handled. 

In  addition  to  this  base  information, 
a  need  to  emphasize  prevention  through 
such  measures  as  a  safetv  audit — the 
monitoring  of  accident  prevention  ac- 
tivities in  vards,  terminals  and  shops  on 
a  regular  basis  in  CN  is  done  as  sort 
of  a  tripartite  approach  involving  the 
field  accident  prevention  supervisor,  an 
officer  from  the  particular  function  con- 
cerned, and  a  union  representative. 

Employee  representatives 

The  cooperation  of  union  representa- 
tives is  also  important  in  setting  up  safe- 
tv committees.  In  CN  we  have  worked 
on  this  through  the  union-management 
co-operative  committees.  I  am  pleased 
with  the  progress  we  have  made  to  date, 
but  we  still  have  a  long  way  to  go.  The 
success  of  co-operative  efforts  like  this 
depends,  to  a  great  deal,  on  the  per- 
sonal commitment  by  the  individuals 
concerned.  Each  line  officer,  each  union 
representative  has  a  role  to  play,  and  the 
success  of  the  effort  depends  entirelv  on 
the  degree  of  personal  commitment. 
Emplovees  are  quick  to  detect  causes 
to  which  only  lip  service  is  given,  and 
thev  do  not  give  them  any  degree  of 
importance. 
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Must  understand  technical  and 
Mechanical  causes 

Another  element  in  our  approach  to 
accident  prevention  in  CN  is  to  develop 
a  greater  understanding  of  the  technical 
and  mechanical  causes. 

CN  Rail  has  an  on-going  program  in 
Track  Train  Dynamics,  which  is  being 
presented  both  in  a  practical  and  tech- 
nical manner  to  all  our  field  officers. 

I  do  not  want  to  suggest  that  I  regard 
CN's  approach  to  the  management  of 
risk  as  a  blueprint  of  perfection.  We 
have  made  a  number  of  beginnings,  and 
we  have  a  long  way  to  go  in  some  direc- 
tions. But,  I  would  like  to  stress  again 
before  I  finish  these  remarks  on  the  role 
of  management  that  it  is  unrealistic  to 
expect  any  industrv  to  create  a  totally 
risk-free  environment.  Such  an  objec- 
tive would  create  either  total  paralysis 
or  total  bankruptcy. 

In  the  automobile  industrv,  for  exam- 
ple, it  would  be  possible  to  come  up 
with  a  totally  safe  car — safe  for  the  oc- 
cupants, that  is.  But  it  would  have  to 
be  built  like  a  tank,  and  would  be  so 
expensive  both  to  buy  and  to  own  that 
no  one  would  ever  be  able  to  use  it.  In- 
stead, measures  have  been  taken  with 
safety  belts,  hydraulic  bumpers,  pad- 
ding, collapsible  steering  columns  and 
other  devices  to  introduce  a  reasonable 
degree  of  safety. 

The  same  holds  true  of  the  railway 
industrv.  Deciding  exactly  how  many 
safety  factors  have  to  be  added  on  is 
something  in  which  railways,  regulatory 
bodies  and  unions  all  have  a  part  to 
plav. 

For  me  to  speak  on  the  role  of  regu- 
latory bodies  is  rather  like  expecting  a 
junior  clergyman  to  explain  his  defini- 
tion of  sin  in  the  presence  of  God.  May- 
be some  representatives  of  regulatory 
bodies  are  here  who  are  more  qualified. 

If  I  may  continue  to  risk  divine  wrath 
by  commenting  on  the  role  of  the  regu- 
latory bodies  I  would  go  so  far  as  to 
make  these  points. 

Regulatory  bodies 

Regulatory  bodies  are  essential  if  we 


are  to  have  a  uniform  approach  on  safe- 
ty matters.  The  good  guys  must  have 
the  assurance  that  the  bad  guvs  will  not 
be  allowed  to  cut  corners,  and  thus  pen- 
alize the  good  guvs. 

Regulators  bodies  have  the  responsi- 
bility, however,  of  ensuring  that  the 
rules  they  introduce  are  workable.  Au- 
thority used  without  knowledge  begets 
contempt. 

I  hope  no  one  will  regard  it  as  a  sign 
of  weakness  if  I  confess  to  feeling  a  cer- 
tain degree  of  sympathy  for  the  people 
connected  with  the  regulatory  bodies. 
They  find  themselves  in  the  position  of 
being  the  ham  in  the  sandwich  on  some 
occasions,  with  the  public  and  its  elected 
representatives  on  one  side  and  the  in- 
dustry on  the  other. 

In  these  days  of  strident  pressure 
groups  and  consumer  activism  they  need 
all  the  courage  and  good  sense  they  can 
muster  to  keep  from  being  stampeded  in- 
to actions  which  may  make  them  heroes 
to  certain  segments  of  the  public,  but 
may  have  disastrous  effects  on  the  in- 
dustry in  the  long  term. 

Key  element — the  employee 

However,  I  feel  that  no  matter  what 
management  or  the  regulatory  bodies  do 
in  the  field  of  accident  prevention,  the 
key  element  is  still  the  employee  and  the 
involvement  of  his  union. 

I  feel  that  we  in  CN  have  had  some 
success  in  convincing  labour  our  ap- 
proach to  safety  has  moved  toward  seek- 
ing the  causes  rather  than  merely  laying 
the  blame. 

One  project  in  which  I  am  pleased  to 
say  the  unions  are  cooperating  fully  is 
our  effort  to  reduce  the  incidence  of  oc- 
cupational alcoholism. 

This  is  one  of  those  underlying  causes 
of  accidents  which  in  the  past  industries, 
including  ours,  have  sought  to  ignore  or 
treat  in  an  arbitrary  fashion.  Now  we 
are  seeking  solutions  which  are  both 
more  humane  and  more  effective. 

The  unions  have  recognized  our  new 
approach  to  this  problem,  and  are  sup- 
porting and  participating  in  our  efforts 
to  seek  out  and  help  problem  drinkers. 
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We  are  all  aware  of  a  tremendous  in- 
crease in  the  amount  of  alcohol  being 
consumed,  and  it  would  be  naive  to  sup- 
pose that  our  employees  were  in  some 
way  immune  to  it. 

Other  safety  training   programs 

I  could  go  on,  of  course,  to  review 
such  things  as  our  safety  training  pro- 
grams, our  noise  control  policy,  our  pol- 
icy regarding  safetv  clothing  and  foot- 
wear and  the  many  other  programs  be- 
ing pursued  in  an  effort  to  reduce  the 
number  of  accidents  and  injuries.  These 
I  mention  to  indicate  to  vou  some  of  the 
things  that  are  happening  within  CN. 

Some  encouraging  things  are  happen- 
ing in  the  railway  because  of  all  this. 
The  past  five  years  has  seen  a  significant 
reduction  in  reportable  train  accidents 
and  disabling  injuries.  We  are  naturally 
hopeful  this  trend  will  continue. 

And  yet  to  my  mind  safetv  perform- 
ance is  still  very  much  a  product  of  the 
attitude  of  the  individual,  precisely  the 
same  factor  which  determines  to  a  great 
degree  the  climate  of  industrial  relations 
in  our  countries  and,  indeed,  the  social 
and  economic  climate  of  our  times.  You 
can  see  a  relationship  between  the  two 
and  I  would  like  to  take  a  moment  to 
explore  it. 

industrial    relations    climate 
Must  be  improved 

A  lot  of  discussion  in  recent  months 
has  been  heard  about  the  state  of  indus- 
trial relations  in  Canada.  Surveys  show 
that  the  work  ethic  is  still  alive  and  our 
people  have  a  will  to  work,  yet  grow- 
ing numbers  are  disenchanted  with  their 
jobs  and  working  conditions.  The  num- 
ber of  man-days  lost  in  work  stoppages 
has  risen  from  an  average  of  six  million 
a  year  earlier  in  the  decade,  to  eleven 
million  last  year.  Despite  our  high 
standard  of  living,  the  growth  in  produc- 
tivity in  Canada  and  the  United  States 
is  among  the  lowest  among  major  indus- 
trialized nations. 

Some  new  approaches  must  be  tried 
to  improve  our  industrial  relations  cli- 
mate. These  range  from  the  setting  up 


of  works  councils  similar  to  those  in  Eu- 
rope which  give  labour  a  much  greater 
say  in  management  decisions,  to  the  es- 
tablishment of  an  equal  partnership  of 
government,  labour  and  business  in 
forming  national  economic  and  social 
policv. 

No  simple  cure-alls  can  be  found.  Per- 
sonallv,  I  think  a  big  failure  with  our 
present  svstem  is  that  too  many  people 
feel  thev  cannot  make  an  individual  and 
creative  contribution  through  it.  Thev 
feel  it  depersonalizes  them,  treats  them 
like  machines,  deprives  them  of  their 
human  dignity. 

I  think  we  have  to  start  devoting  more 
time,  more  monev  and  more  effort  to  the 
understanding  and  development  of  peo- 
ple and  increase  our  efforts  to  make  the 
jobs  in  our  industrial  society  more  satis- 
fying and  more  in  tune  with  present  day 
values  and  expectations. 

The  railway  industry  offers  much  fer- 
tile ground  for  developments  in  this 
area  and  if  we  pay  it  some  lasting  at- 
tention I  believe  we  will  reap  benefits 
in  terms  cf  more  vigorous  and  commit- 
ted performance  generally,  which  will 
undoubtedly  improve  our  safetv  statis- 
tics  even    further. 

(Applause) 

President  Pullem:  Thank  vou  very 
much,  Mr.  Mathers.  I  am  sure  that  all 
of  us  are  aware  of  the  importance  of 
safetv  and  our  responsibility.  The  rail- 
road in  all  cases,  I  am  sure,  is  inclined 
to  point  out  that  safety,  personal  injur- 
ies and  train  accidents  are  in  the  top 
priority  for  all  supervisory  people,  not 
only  in  the  maintenance  of  way  depart- 
ment, but  all  other  departments  repre- 
sented here. 

Also,  I  am  sure  main  of  us  would  be 
envious  of  the  CX's  record  in  the  de- 
cline, as  mentioned,  in  both  accidents 
and  personal   injuries. 

The  registration  announcement  has 
been  given  to  me.  The  registration  as  of 
eleven  A.M.,  is,  Roadmasters  242 — 
B  &  B,  115 — total  Associates  is  193— 
and  guests,    172 — for  a  toted  ot   722. 

The  sessions  this  afternoon  will  be: 
the  Roadmasters  will  meet  at  1:15  in 
this  location. 
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I  will  now  call  on  Mr.  Iwinski  for 
any  announcements  or  remarks  that  he 
might  have. 

President  Iwinski:  I  just  like  to  com- 
ment on  the  high  level  of  registration. 
It  is  certainly  encouraging  to  see  more 
and  more  people  coming.  Our  B  &  B  af- 
ternoon session  will  convene  at  1:15 
o'clock  in  Boom  B.  I  am  certainly  hop- 
ing to  see  all  those  115  B  6c  B  people 
there.  Thank  you. 


President  Pullem:  Other  than  that, 
the  only  other  announcement  I  would 
like  to  make  is  to  again  call  your  atten- 
tion to  Mr.  Bob  Crosby's  announcement 
yesterday  regarding  the  dinner  this  eve- 
ning. It  will  be  at  6:30  P.M.,  sponsored 
bv  REMSA  in  the  Ballroom  area. 

If  no  other  announcements  or  any 
further  business  are  at  hand,  this  Joint 
Session  is  now  declared  adjourned. 

.   .   .  Recessed  at  11:05  A.M.   .   .   . 
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September   19,    1978 


President  Iwinski:  The  meeting  will 
please  come  to  order.  The  second  meet- 
ing of  our  83rd  Annual  Conference  is 
now  in  session. 

The  first  item  on  the  program  this 
afternoon  is  one  that  we  iook  forward 
to  each  year — the  recognition  of  our 
past  presidents  who  are  here  with  us 
today.  The  introductions  will  be  made 
by  one  of  this  select  group.  Will  Mr. 
Runde  please  step  forward  and  present 
these  esteemed   gentlemen. 

Mr.    Rund    introduced    the    following 
past   presidents: 
W.  H.  Huffman  —  1957-1958 
M.  H.  Dick  —  1958-1959 
H.   M.   Wilson    -   1965-1966 
R.  D.  Hellweg  —  1966-1967 
W.  F.  Armstrong  —  1968-1969 
X.   D.   Bryant  -  -  1972-1973 
J.  R.  Williams  —  1975-1976 
W.  H.  Rankin  —  1976-1977 

President    Iwinski:     Thank    you,    Mr. 


Runde.  It  is  a  real  pleasure  to  see  so 
manv  of  our  past  presidents  in  attend- 
ance. 

I  would  like  to  remind  the  members 
that  a  very  valuable  door  prize  is  to  be 
awarded  at  the  end  of  the  program  on 
Wednesday  morning. 

You  must  be  present  at  the  Wednes- 
day session  to  be  eligible  for  the  prize. 

As  you  enter  this  room  on  Wednesday 
morning,  please  drop  your  registration 
name  tag  into  a  box  that  will  be  pro- 
vided at  the  entrance.  One  of  these  name 
tass  will  be  drawn  at  the  end  of  the 
program  to  determine  the  lucky  winner. 

The  first  feature  this  afternoon  will 
be  the  report  of  Special  Committee  No. 
3.  The  sponsor  for  this  report  is  Mr.  E. 
C.  Patterson.  Will  he  please  come  for- 
ward to  introduce  the  chairman. 

Mr.  Patterson:  (Presents  Chairman  J. 
M.  Williams  and  asks  committee  mem- 
bers  to    come   forward). 
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SPECIAL  SUBJECT  COMMITTEE   REPORT   NO.   3 


COMMITTEE — J.  M.  Williams,  Chairman,  bridge  and  building  supervisor, 
E.J.&E.,  Gary,  Ind.;  D.  R.  Ladner,  Vice  Chairman,  bridge  and  building  supervisor, 
C.&N.W.,  Boone,  la.;  T.  J.  Christenson,  manager  engineering,  Osmose  Co.,  Madi- 
son, Wis.;  A.  S.  Dresden,  technical  field  advisor,  Maco  Coatings,  Wheeling,  111.; 
W.  J.  Gunkle,  senior  structural  inspector,  ConRail,  Philadelphia,  Pa.;  B.  J.  King, 
bridge  engineer,  A.T.&S.F.,  Los  Angeles,  Calif.;  T.  J.  Layer,  assistant  bridge  and 
building  supervisor,  C.&N.W.,  Ogden,  la.;  J.  F.  Palmer,  executive  vice  president, 
J.&P.  Petroleum  Products,  Dallas,  Tex.;  E.  E.  Runde,  construction  engineer  struc- 
tures, I.C.G.,   Chicago,  111. 


As  you  are  probably  aware,  a  num- 
ber of  ways  to  waterproof  the  deck  of  a 
railroad  bridge  are  used.  The  American 
Railway  Engineering  Association's  Man- 
ual of  Recommended  Practice  includes 
the  following:  Two,  three  and  five-ply 
bituminous  membrane;  one-ply  butyl 
rubber  membrane,  rubberized  asphalt 
and  plastic  film  membrane.  A  number  of 
proprietary  waterproofing  products  are 
used  on  some  railroads  which  are  not 
listed  or  carried  in  the  AREA's  Manual 
of  Recommended  Practice.  Today  we  are 
going  to  show  slides  from  a  number  of 
different  waterproofing  jobs,  concen- 
trating on  butvl  rubber  membrane;  rub- 
berized asphalt  and  plastic  film  mem- 
brane; and  a  reinforced  vinyl-elastomer 
membrane,  and  the  protective  covering 
for  them.  The  slides  will  show  both  new 
construction  and  deck  repair  or  replace- 
ment and  the  waterproofing  of  these 
decks. 
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Why  «t  is  necessary  to  waterproof 

Sometimes  we  are  asked  why  it  is  nec- 
essary to  spend  the  monev  to  rewater- 
proof  our  bridges.  This  bridge  is  a  two- 
span  double-track  ballast  deck  TPG 
with  concrete  pans  between  the  floor 
beams.  The  fixed  ends  of  the  spans  are 
on  the  center  pier  and  the  expansion 
ends  arc  at  the  abutments. 

A  general  view  through  the  bridge 
near  the  beginning  of  the  job  while  the 
curbs  and  joints  were  being  repaired, 
prior   to   single   tracking   and    the   actual 


pan  or  deck  repair  and  waterproofing. 

The  leakage  has  caused  considerable 
deterioration  to  the  stub  stringers  which 
rested  on  the  pier. 

A  close  up  of  the  deterioration  to  the 
stub  stringers. 

Two  slides  showing  a  typical  portion 
of  the  original  low  curb  area  between 
floor  beams.  Deterioration  on  the  web  of 
the  girder  at  the  original  concrete  line 
was  evident.  These  curbs  were  repaired 
and  raised  prior  to  single  tracking  as 
noted  before. 
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During  the  first  single  track  phase,  the 
old  waterproofing  has  been  removed 
from  the  concrete  deck  between  the 
floor  beams.  Repair  work  is  continuing 
on  the  joint  area. 

Final  removal  of  the  old  waterproof- 
ing in  a  pan  area  was  accomplished  bv 
using  a  small  power  scarifier  tool.  After 
removal  of  the  old  waterproofing,  the 
pan  areas  were  repaired  with  a  latex 
mortar  and  grout.  Drains  were  installed. 

New  concrete  was  laid  over  the  cen- 
ter pier  area.  The  concrete  completelv 
encased  the  stub  stringers  and  rests  on 
the  center  pier.  The  concrete  pan  area 
has  a  drain  installed  and  will  be  water- 
proofed like  the  other  pan  areas  of  the 
deck. 

The  stub  stringers  were  renewed  and 
a  new  portion  of  concrete  deck  was 
poured.  A  two  piece  sliding  plate  ex- 
pansion joint  was  installed  with  a  Vz" 
by  IV2"  notch  for  filling  with  a  two  com- 
ponent flexible  joint  sealing  compound. 
The  concrete  and  joint  were  then  pro- 
tected with  the  waterproofing  mem- 
brane using  the  typical  AREA  applica- 
tion over  joints. 


Newly,  waterproofed  curb  with  the 
asphaltic  protective  panels  in  place.  The 
waterproofing  membrane  on  this  job  was 
the  rubberized  asphalt  and  plastic  film 
type. 

Job  nearing  completion. 

Application   of   a   reinforced 
Vinyl-elastomer 

This  group  of  slides  show  the  applica- 
tion of  a  reinforced  vinvl-elastomer 
membrane  on  a  new  grade  separation 
project. 

The  primer,  the  membrane  and  appli- 
cation  equipment. 

Application  of  the  membrane  using  a 
roll  holder,  note  the  two-man  applica- 
tion, also  note  the  extra  roller  on  the 
application  device  for  storing  the  re- 
lease paper  as  it  is  removed  from  the 
membrane.  Tape  is  applied  over  the 
joints  of  the  membrane  sheets  and  the 
membrane  is  smoothed  with  a  hand  roll- 
er. 

The  membrane  applied  to  the  curb 
portions  of  the  deck  is  cut  to  length  for 
easier  handling  and  application. 
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After  application  of  the  membrane  is 
complete  a  protective  cover  is  placed 
over  it. 

Application   of  an   asphaltic 
Panel  Protection  Cover 

In  this  case  the  use  of  adhesive  in  se- 
curing the  panels  is  used  in  the  appli- 
cation of  an  asphaltic  protection  cover. 
The  manufacturer  of  this  membrane 
claims  that  a  fine  mix  asphaltic  concrete 
can  be  used  as  a  protective  cover  over 
the  membrane  instead  of  the  asphaltic 
panels. 

Rubberized   asphalt  application 

The  application  of  a  rubberized  as- 
phalt and  plastic  film  membrane  to  the 
repaired  concrete  deck  of  a  double  track, 
two  span  TPG  bridge  prior  to  the  appli- 
cation of  the  waterproofing  membrane 
the  concrete  deck  was  repaired  with  a 
latex  grout  topping.  The  curbs  were 
raised  and  renewed  with  concrete.  New 
drains  were  installed. 

The  application  of  Primer  is  applied 
to    the    deck    area    and    the    completely 


primed  deck  with  a  small  portion  of 
membrane   applied. 

The  membrane  is  applied  across  the 
expansion  joint  of  the  span.  A  sliding 
plate  type  of  expansion  joint  with  a  two 
component  joint  sealer  in  the  W  by 
IV2"  notch  is  used.  There  will  be  two 
layers  of  membrane  across  this  joint 
area,  similar  to  the  typical  joint  appli- 
cation recommended  in  the  AREA  man- 
ual. 

The  release  paper  is  removed  just 
prior  to  the  application  of  the  mem- 
brane. This  is  accomplished  by  pulling 
the  roll  of  membrane  along  with  the 
release  paper. 

This  job  was  protected  by  two  layers 
of  V2"  asphaltic  panels  with  staggered 
joints.  The  panels  were  not  glued  or 
stuck  down  with  adhesive.  The  curb 
panels  were  held  in  place  by  strap  bars 
bolted  to  the  curb. 

Butyl  rubber  sheet  application 

A  new  construction  project  using  butvl 
rubber  sheet  as  the  waterproofing  mem- 
brane on  a  girder  bridge  1030  feet  long. 
There  are  seven  spans  114  feet,  6  inch- 
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es  long  and  two  end  spans  112  feet,  9 
inches  long.  The  bridge  is  constructed 
on  a  level  grade. 

The  half-round  perforated  drains 
were  subsequently  placed  along  each 
side  of  the  ballast  trough.  The  water- 
proofing consists  of  a  1/8"  thick  butyl 
rubber  membrane  with  two  layers  of  Vz" 
thick  asphaltic  panels  for  a  protective 
cover. 

A  drainage  trough  was  provided  over 
each  pier  with  a  downspout  connected 
to  the  trough  carrying  the  drainage  to 
the  river.  The  butvl  rubber  was  folded 
into  the  trough  and  held  in  place  by  a 
keeper   bar. 

This  final  view  shows  the  perforated 
plate  over  the  drainage  trough.  Subse- 
quent to  placing  this  plate  both  notches 
visible  at  the  edges  were  filled  with  a 
joint  sealant  so  water  flowing  over  the 
asphaltic  panel  would  flow  onto  the  plate 
and  through  the  perforations.  The  butyl 
rubber  was  bonded  to  the  steel  plate 
deck  with  adhesive  only  at  each  end  of 
each  span  and  to  the  side  plates.  The 
asphaltic  panels  were  placed  in  two  Vz" 
layers  with  staggered  joints  and  the 
joints  were  sealed  with  asphalt  mastic. 


Wrong  ways  io  waterproof 

This  is  a  typical  under-grade 
of   an    Interstate    Highway   with 


crossing 
a   Rail- 
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road.  Railroad  traffic  was  carried  on  a 
runaround  track  during  construction  of 
the  bridge. 

The  completed  deck  waterproofing 
which  consisted  of  1  8"  thick  butyl  rub- 
ber membrane  and  VA"  thick  asphalt 
plank  protective  cover.  The  poor  fit  of 
the  asphalt  plank  and  open  joints  be- 
tween planks  created  vertical  bulges  in 
the  plank  caused  by  expansion.  The  deck 
was  exposed  to  sun  and  air  for  much  too 
long  a  period  before  the  ballast  and  track 
were  placed. 

The  very  poor  fit  of  the  vertical  as- 
phalt plank  and  sagging  caused  by  hot 
sun  and  too  long  a  period  between  plac- 
ing asphalt  plank  and  placing  track  and 
ballast  was  evident. 

The  poor  workmanship  was  later  cor- 
rected to  an  acceptable  condition  by  re- 
placing sagged,  bulged  and  poorly  fitted 
asphalt  plank  and  filling  open  joints 
with  asphalt  mastic.  The  cause  of  the 
poor  workmanship  can  be  attributed  to 
the  "don't  give  a  damn  attitude"  of  the 
contractor  and  absence  of  an  inspector 
at  the  time  the  work  was  done.  Need- 
less to  say,  it  cost  the  contractor  much 


more  money  to  make  the  repairs  and  get 
the  job  accepted  than  the  extra  time  and 
effort  it  would  have  taken  to  do  it  right 
the  first  time.  Of  course,  some  people 
will  only  learn  the  hard  way. 


Rubberized  asphalt  and 
Plastic  film  application 

The  next  application  is  of  rubberized 
asphalt  and  plastic  film  membrane  to  a 
glue-laminated  replacement  deck  of  a 
single  span  double  track  TPG  bridge. 
It  was  necessary  to  remove  the  old  con- 
crete deck  because  of  its  deteriorated 
condition,  caused  by  leakage  and  the 
freeze /thaw  cycle.  The  bridge  was  sin- 
gle tracked  during  these  repairs  and  the 
waterproofing  of  the  deck.  Treated  glue- 
laminated  panels  3"  thick  bv  2'1 1"  wide 
by  ll'-8"  long  were  used  to  replace  the 
concrete  pan  and  curb  area  of  the  deck 
to  save  on  forming  costs  and  curing  time 
for  the  concrete.  Both  backwalls  were 
removed  to  the  bridge  seat  because  of 
their  condition  and  replaced. 

A  new  backwall  was  installed,  the  old 
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concrete  deck  has  been  removed  and  the 
top  of  the  floor  beams  were  sandblasted 
and  painted. 

The  glue-laminated  panels  were  in- 
stalled using  domehead  bolts,  with 
spring  clips  underneath  holding  the  pan- 
els to  the  floor  beams.  Galvanized  sheet 
was  placed  over  the  panel  joints  on  the 
deck.  This  had  to  be  done  because  of 
the  poor  quality  control  by  the  fabrica- 
tor of  panels,  which  allowed  the  thick- 
ness of  the  panels  to  vary  up  to  3/8". 

The  expansion  joint  base  plate  which 
was  epoxy  grouted  and  bolted  into  the 
notch  of  the  backwall  that  was  shown 
earlier.  The  irregularities  between  the 
panels  and  the  slide  plate  were  patched 
with  epoxy  mortar.  The  notch  between 
the  base  plate  and  the  slide  plate  were 
filled  with  a  two  component  flexible 
joint  compound.  The  protection  panels 
were  placed  two  ply  with  the  joints 
staggered. 

An  aluminum  channel  was  placed  over 


the  top  edge  of  the  curb  panels.  These 
channels  protect  edges  of  the  mem- 
brane and  the  asphaltic  protective  pan- 
els. 

These  are  portions  of  six  waterproof- 
ing projects  on  various  types  of  ballast 
deck  bridge  structures.  Three  of  these 
projects  involved  repairing  the  deck  and 
waterproofing  over  the  repairs.  These 
jobs  were  done  to  prolong  the  life  of 
the  structures.  While  this  type  of  work 
is  expensive,  ask  yourself  the  question 
how  expensive  is  renewal  or  how  diffi- 
cult and  expensive  it  is  to  replace  de- 
teriorated segments  of  the  structure. 

The  other  three  projects  were  on  new 
construction  and  hopefully  will  last  in 
excess  of  fifty  years. 

President  Iwinski:  Thank  you,  Mr. 
Williams,  for  a  very  interesting  report. 

Will  Mr.  K.  L.  Wammel  please  come 
forward  to  introduce  our  next  speaker. 

Mr.  Wammel:  (Introduces  R.  C.  Kars- 
ten  who  makes  his  report). 


Special  Features  Report  —  Oil  Spills 

By  R.  C.  KARSTEN 

Water   and   Fuel   Supervisor,   Southern   Pacific,   Eugene,   Ore. 


Greetings  ladies  and  gentlemen.  It  is 
certainly  a  pleasure  to  be  here.  I  am 
sure  vou  are  all  well  aware  of  the  seri- 
ousness of  the  environmental  issues  that 
have  in  the  past,  present  and,  even  more 
so,  of  the  future,  become  a  very  impor- 
tant part  of  all  of  our  lives.  I  would  like 
to  begin  with  a  little  humor: 

The  Lord  spoke  to  Moses,  saying: 
"There  is  both  good  news  and  bad 
news.  The  good  news  is  that  plagues 
shall  smite  your  Egyptian  oppressors. 
The  Nile  shall  be  turned  to  blood.  Frogs 
and  locusts  shall  cover  the  fields.  Gnats 
and  flies  shall  infest  the  Pharoah's  peo- 


ple and  their  cattle  shall  die  and  rot  in 
the  pastures.  Hail  and  darkness  shall 
visit  punishment  upon  the  land  of  Egypt! 
Then  will  I  lead  the  children  of  Israel 
forth,  parting  the  waters  of  the  Red  Sea 
so  that  thev  may  cross,  and  thereafter 
strewing  the  desert  with  food  so  that 
thev  may  eat. ' 


And  Moses  said 
wonderful!  But  tell 
news?" 


"Oli,    Lord,    that's 
me.   what's  the  bad 


And  the  Lord  God  replied:  "It  will 
be  up  to  you,  Moses,  to  write  the  en- 
vironmental   impact   statement." 
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The  oil  pollutant'  covers  many 
Types  of  material 

As  applied  to  water  quality  considera- 
tions, the  pollutant  'Oil'  can  cover  a 
number  of  types  of  material:  petroleum 
(crude  oil),  petroleum  products  (gaso- 
line, diesel  fuel,  lubricating  oils,  fuel 
oils,  etc.)  and,  to  a  lesser  degree,  edible 
materials  such  as  vegetable  oils  and  ani- 
mal fats. 

Oil  in  its  many  forms  and  its  vast 
quantities  is  one  of  the  necessities  of 
modern  industrial  society.  Under  con- 
trol, when  serving  its  intended  purpose, 
oil  is  efficient,  versatile  and  productive. 
Out  of  control,  it  can  be  one  of  the  most 
devastating  substances  in  the  environ- 
ment. Spilled  into  water  it  can  spread 
havoc  for  miles.  Spilled  onto  the  ground 
it  can  pollute  ground  water  tables  and 
have  extreme  effects  on  wildlife  and 
vegetation.  Cleaning  up  an  oil  contami- 
nated area  is  time  consuming,  difficult 
and  costlv.  Depending  on  the  quantities 
and  kinds  of  oil  involved,  these  losses 
may  extend  for  months  or  years. 

Railroad    industry   uses   many   and 
Carries  varieties  of  oil 

The  railroad  industry  not  only  utilizes 
a  wide  variety  of  petroleum  products  in 
their  operations  but  also  transports  large 
quantities  of  oil  and  oil  by-products  ev- 
eryday. Therefore,  the  potential  for  oil 
spills  to  occur  becomes  very  high. 

Spill  prevention  important 

Effective  oil  spill  prevention  is  the 
best  method  for  reducing  the  problem 
of  oil  spills.  Thorough  training  programs, 
properlv  maintained  equipment  and 
roadbeds,  utilization  of  track  geometry 
cars,  ultra-sonic  sound  and  radar  exam- 
inations to  locate  metal  fatigue  and 
stress  points  in  sections  of  track,  ade- 
quate alarm  systems  (especially  in  waste- 
water treatment  where  an  industry  dis- 
charges its  clarified  effluent  into  a  river), 
and  strict  adherence  to  industry  and  gov- 
ernmental codes  and  regulations  are  re- 
quired. An  example  of  effective  regula- 


tion is  the  Spill  Prevention  Control  and 
Countermeasure  Program.  Briefly,  the 
SPCC  Plan  requires  us  to  lock  valves  on 
storage  tanks,  and  construct  berms  large 
enough  to  hold  tank  capacity  as  a  means 
to  drain  discharged  materials  into  waste- 
water holding  ponds. 

Research  and  development  also  play 
important  parts  in  oil  spill  limitation  and 
prevention.  I  understand  examples  are 
skid  plates  on  new  locomotives  to  pro- 
vide protection  from  fuel  tanks  being 
ruptured  bv  the  rails,  lube  oil  catch 
basins  or  sumps  to  prevent  oil  from  con- 
stantly dripping  onto  the  ground  be- 
tween tracks  from  the  locomotives.  Drip 
sl?bs  and  pans  are  being  installed  not 
only  on  locomotive  service  platforms  but 
also  where  the  local  freights  are  parked 
at  outlying  stations.  All  of  these  factors 
make  essential  contributions  to  the  pre- 
vention of  spills. 

If  spills  occur 

If,  despite  the  preventative  measures, 
a  spill  does  occur,  it  follows  that  the 
less  oil  spilled,  the  easier  the  clean-up 
job  and  the  better  for  all.  In  most  cases, 
the  action  necessary  to  limit  the  spill 
is  obvious:  close  the  valve  that  has  been 
accidentlv  opened,  cease  pumping 
through  the  ruptured  oil  line,  or  repair 
the  leak  and  begin  recovery  operations. 
The  proper  corrective  action  is  most 
often  obvious,  but  if  not  taken  promptly, 
what  should  be  a  minor  spill  may  esca- 
late into  a  major  catastrophe. 

Either  due  to  human  carelessness  or 
to  calamities  beyond  human  control 
spills  happen.  For  those  reasons,  atten- 
tion must  always  be  paid  to  improved 
clean-up  measures.  All  preventive 
measures  cost  monev,  usually  a  lot  of 
money.  The  costs  of  preventive  meas- 
ures which  should  be  incorporated  into 
the  railroads  and  other  industries  and 
the  costs  for  recovery  equipment  must 
be  weighed  against  the  costs,  both  tan- 
gible and  intangible,  that  arise  from  dis- 
astrous spills.  On  the  whole,  economics 
and  good  sense  command  an  effort  to 
prevent  pollution  rather  than  accept  the 
costs  of  its  occurrence. 
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Anticipate  ..pills 

One  of  the  best  ways  to  limit  oil  spills 
is  to  anticipate  them  by  thorough  train- 
ing of  crews  and  all  personnel.  Em- 
ployees who  are  keenly  aware  of  the 
dangers  that  exist  from  spills  are  the 
most  likely  to  be  prepared  to  take  im- 
mediate and  effective  action.  Manage- 
ment should  be  able  to  recognize  the 
need  to  have  on  hand  at  strategic  loca- 
tions an  inventory  of  material  which 
should  include  containment  and  recovery 
equipment.  The  primary  responsibility 
for  handling  discharges  should  be  in  the 
hands  of  one  man,  with  support  coming 
from  a  special  advisory  department  or 
departments.  At  Southern  Pacific,  the 
Water  &  Fuel  Supervisor  is  in  charge  of 
oil  spill  containment,  recovery,  report- 
ing, or  the  On-Scene  Coordinator.  Bas- 
ically, the  OSC  is  a  decision-making 
machine,  working  at  least  12  hours  per 
day  over  long  periods  of  time.  To  make 
these  decisions  in  an  intelligent  manner, 
he  must  have  the  basic  background  to 
support  his  decisions.  If  an  incorrect 
decision  is  made,  the  results  could  range 
from  embarrassment  and  loss  of  credi- 
bility to  the  regulatory  agencies,  or,  to 
injurv  or  death  for  a  large  number  of 
people.  He  must  possess  a  sense  of 
humor  and  patience  because  no  matter 
how  well  the  clean-up  is  going,  some 
element  of  the  public  is  going  to  cry  for 
instant  and  dramatic  clean-up.  The  OSC 
must  not  only  contend  with  regulatory 
agencies  and  company  officials  who 
want  that  line  opened  immediatelv,  but 
also  property  owners,  swimmers  and  sun- 
bathers,  irate  bird  lovers  who  want  the 
birds  protected  at  all  costs  and  sport 
fishermen.  Example:  we  had  an  oil  spill 
two  days  before  the  opening  of  fishing 
season  one  year.  It  would  be  impossible 
to  attach  a  figure  to  the  amount  of 
public  opinion  that  changed  solely  by 
SP  planting  6,000  fish  before  opening 
day. 

Assistance    available 

The  Water  &  Fuel  Department  lias 
ready  assistance  from  the  Environmental 
Mechanics  Department,  Hazardous   Ma- 


terials Control  &  Damage  Prevention, 
Law  Department  in  San  Francisco,  with 
a  modern  laboratory  staffed  by  highly 
trained  personnel  in  Sacramento,  Cali- 
fornia —  who,  I  might  add,  were  in- 
strumental in  organizing  all  of  the  in- 
formation needed  to  put  together  a 
booklet  entitled  'Water  Pollution  Man- 
ual' by  Southern  Pacific.  Briefly,  this 
manual  provides  personnel  with  infor- 
mation on  oil  and  petroleum  spill  pre- 
vention, the  scope  of  Federal  and  State 
laws  and  regulations,  assignment  of 
duties  and  responsibilities  and  steps  to. 
take  when  a  discharge  occurs. 

Supervisor   and   advisory 
Departments   responsible 

The  supervisor  and  advisory  depart- 
ments are  also  responsible  for  analysis 
of  potential  spill  locations  to  aid  in 
placement  of  equipment  storage  centers, 
the  preparation  of  plans  for  dealing  with 
emergencies,  procuring,  evaluating  and 
making  readily  available  the  necessary 
equipment  and  materials,  and  conducting 
training  sessions  and  drills  in  clean-up 
procedures.  It  is  especially  advantageous 
to  discuss  operations  surrounding  a  dis- 
charge shortly  after  the  initial  response 
and  containment.  The  men  still  have  it 
fresh  in  their  minds  and  are  not  only 
receptive  to  instructions  but  offer  valu- 
able information.  Lines  of  responsibility 
and  authority,  of  course,  must  be  clear 
at  all  times.  Alert,  informed  and  respon- 
sible personnel,  training  and  up-to-date 
equipment  are  a  good  recipe  for  limiting 
all  liabilities  surrounding  spill-related 
operations. 

Railroads  should  have  materials 
For  recovery  available 

Part  of  SP's  book  that  I  mentioned 
earlier  is  entitled  'Location  of  Available 
Materials  and  Materials  Presently  on 
Hand  for  Oil  Spills  and  Stored  at  Water 
&  Fuel  Department  Shops."  On  the  Ore- 
gon Division  we  have  an  inventory  of 
recovery  material  in  Portland,  Eugene, 
Coos  Bay,  Klamath  Falls  and  Dunsmuir. 
Listed    under    each    area    is    amount    ol 
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material  and  equipment,  names  of  the 
supervisor,  foreman  and  assistant  fore- 
man, with  their  company  and  home 
phone  numbers.  We  also  have  two  En- 
vironmental Protection  Units  stationed 
in  Eugene,  Oregon  and  Dunsmuir,  Cali- 
fornia. On  our  recovery  trailers  we 
carrv: 

200  ft.  of  Sea  Curtain 

Collapsible  rubber  storage  tank 

Absorbent  pads  and  booms 

12'  Aluminum  work  boat  with  a  10 
h.p.   motor 

2  Gas-powered  pumps 

Oil  skimmer  equipment 

Chain  saw 

2  Rolls  of  plastic  sheeting 

Lighting   equipment  with  generators 

Misc.  hand  tools,  shovels,  axes,  rope, 
etc. 

Third-party  contractor  needed 

Prior  to  a  major  oil  spill  you  should 
have  knowledge  of  a  third-party  con- 
tractor in  your  area  of  repsonsibility. 
You  should  know  the  people  vou  are 
going  to  be  working  with  during  an 
emergency.  You  should  know  the  amount 
of  equipment  the  contractor  has  on  hand 
and  the  tvpes  and  condition  of  his 
equipment.  You  should  know  if  the 
contractor  has  trained  personnel  or 
whether  he  recruits  from  the  street.  All 
of  this  knowledge  is  very  important 
when  you  have  to  rely  heavily  on  an 
environmental   contractor. 

Southern  Pacific  Transportation  Com- 
pany, along  with  many  other  railroads, 
has  entered  into  a  contract  with  West- 
ern Environmental  Services,  a  division 
of  the  Willamette  Western  Corporation. 
This  contract  covers  the  emergency 
clean-up  of  oil  spills  and  or  environ- 
mentally contaminating  substances  or 
hazardous  materials. 

Western  Environmental  Services  spe- 
cializes in  all  types  of  problem  clean- 
ups, and  is  kept  on  retainer  by  several 
railroads  to  ensure  their  availability 
should  there  be  a  serious  discharge.  If 
it  became  necessarv  for  me  to  call  on 
them  for  assistance,  further  substantial 
expense  for  use  of  their  equipment  and 


personnel  would  be  attached.  However, 
the  extreme  penalties  which  can  be  as- 
sessed by  the  EPA  or  State  agencies 
are  also  very  substantial.  Therefore,  if 
I  am  confident  that  Water  &  Fuel  De- 
partment personnel  will  be  able  to 
neutralize  the  situation  in  a  relatively 
short  time,  I  would  not  call  on  Western 
Environmental  Services.  If  spill  damage 
was  extensive  and  likely  to  involve  long- 
term  clean-up  operations,  I  would  not 
hesitate  to  call  immediatel/. 

To  us  at  Southern  Pacific,  Western 
Environmental  Services  represents  a 
fast-response  spill  recovery  system, 
which  guarantees  5-hour  on-scene  re- 
sponse capabilities  over  28  western 
states  for  oil  and  hazardous  material 
spills  on  land  or  water.  Western  En- 
vironmental Services  provides  Southern 
Pacific  coverage  in  these  states:  Oregon, 
California,  Nevada,  Utah,  Arizona,  New 
Mexico,  Texas,  Louisiana,  Arkansas, 
Missouri  and  Illinois.  To  accomplish 
this,  they  have  put  together  a  series  of 
truck  and  trailer  units  capable  of  re- 
sponding on  a  24-hour  per  day,  7-day 
per  week  basis.  These  units  are  located 
at  strategic  points  throughout  the  west- 
ern United  States.  Each  unit  contains 
a  modern  command  center,  with  com- 
plete radio  or  radio-telephone  systems, 
capable  of  communicating  with  any 
governmental  agency  or  private  con- 
tractor working  on  the  scene;  an  exten- 
sive reference  library  to  provide  on-hand 
information  of  important  technical  mat- 
ters which  could  make  the  difference 
between  life  or  death,  and  topographical 
maps  and  waterway  charts.  Each  trailer 
also  includes  most  of  the  equipment  and 
materials  that  will  be  needed  to  handle 
oil  or  hazardous  substances.  Examples 
are:  explosion-proof  chemical  transfer 
pump,  300  ft.  of  chemical  transfer  hose 
and  eight  5,000  gal.  capacity  bladder- 
type  storage  tanks.  By  the  way,  the 
40,000  gal.  liquid  storage  capacity  cor- 
responds with  the  capacitv  of  the  larg- 
est rail  tank  car  in  use  today. 

Good  trained  crew  necessary 

While  it  is  important  to   have  access 
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to  good,  sound  equipment,  it  is  also 
critical  to  have  a  trained  crew  with  the 
practical  and  technical  know-how  to  put 
equipment  to  its  maximum  use.  Their 
initial   response   crew   consists   of: 

(a)  Project  Supervisor 

(b)  Chemist 

(c)  Foreman 

(d)  Three  equipment  and  methods 
specialists 

Plus  additional  manpower  to  be 
pulled-in  if  necessary. 

Now  I  have  a  few  slides  to  show  and 
then  a  case-in-point  study.  These  first 
slides  pertain  to  some  points  I  men- 
tioned earlier. 

Slide  1  is  a  derailment  in  the  Cascade 
Range.  Please  note  the  large  black  tank 
located  at  the  right  of  this  slide  and 
the  very  extreme  dropoff  below.  That 
tank  car  was  actually  derailed  inside 
the  tunnel  and  came  to  rest  at  the  out- 
side corner  oi  the  snowshed.  It  was  then 
dragged  across  a  bridge  by  three  cats. 
Very  tenderly,  I  might  add,  as  it  con- 
tained 20,000  gals,  of  soy  bean  oil. 
Whether  it  is  soybean  oil  or  crude  oil 
it  is  still  pollution.  Had  the  tank  car 
been  ruptured  at  any  time  we  would 
probably  still  be  there. 

Slide  2  illustrates  a  training  course 
that  I  attended.  The  course  was  offered 
by  Crowley  Environmental  Services, 
another  reputable  spill  contractor  on  the 
West  Coast.  I  found  the  course  to  be 
quite  informative  and  beneficial,  not 
only  in  spill  situations  but  also  in  every- 
day oil-related  problems.  The  CES 
Pollution  Control  Training  Schools  have 
helped  industry  learn  more  about  envi- 
ronmental concerns  and  how  to  deal 
with  them.  The  seminars  are  designed 
to  help  management  and  personnel 
identify  pollution  hazards,  limit  compa- 
ny liability,  analyze  clean-uo  equipment 
and  deal  with  pollution  emergencies. 
This  particular  slides  shows  a  demon- 
stration of  an  oil  mop  machine.  This 
machine  can  reallv  cut  down  labor  costs 
compared  to  solely  using  sorbents  to 
recover  oil. 

As  vou  can  see  in  Slide  3  we  are 
learning  how  to  apply  open  water  and 
harbor  containment  boom. 


Slide  4  the  trainees  are  learning  open 
water  boom  capture  technique.  It  looks 
simple,  but  I  can  assure  you  it  is  not. 

Slide  5  we  are  learning  harbor  pro- 
tocol. We  got  carried  away  and  sud- 
denly there  was  the  ship. 

Slide  6  is  Southern  Pacific's  Environ- 
mental Protection  Unit.  As  I  mentioned 
before,  we  have  two  of  these  units  on 
the  Oregon  Division.  I  really  feel  the 
EPU's  have  proven  to  be  verv  advan- 
tageous. Not  only  do  they  act  as  storage 
modules  and  headquarters  during  a 
cleanup  operation  but  they  also  repre- 
sent a  substantial  amount  of  good  public 
relations  —  and  we  can  all  use  good 
PR,  especially  with  the  hazardous  mate- 
rial scare  that  is  sweeping  the  nation. 
This  shot  shows  the  P-511  on  display 
during  the  annual  Department  of  Trans- 
portation Week.  We  have  found  that 
the  public  no  longer  wants  to  know 
what  we  are  doing  to  protect  the  en- 
vironment, they  DEMAND  to  know.  I 
am  very  pleased  to  say  that  in  the  past 
few  years  we  have  participated  in  this 
event,  a  lot  of  minds  have  been  chanced 
concerning  the  railroad's  stance  on  pol- 
lution. 

Slide  7  is  the  Union  Pacific.  Tin's 
miniature  train  was  one  of  the  hottest 
items  on   the  agenda. 

Slide  8.  There  is  a  lot  of  fun  to  be 
had  by  all  ages. 

Now  I  have  some  slides  of  Western 
Environmental  Services,  showing  their 
response,  training  and  cleanup  activities. 

Slide  9  shows  the  location  of  West- 
ern's response  trailers.  Verv  good  cover- 
age, I  think  you'll  have  to   admit. 

Slide  10  shows  seven  fast-response 
units.  Each  has  materials  and  equipment 
required  to  combat  both  oil  anil  hazard- 
ous material  spills,  pins  a  command 
center  equipped  with  communications 
and  an  extensive  reference  library. 

Slide   1 1   is  trailer  and  crew. 

Slide  12  is  containment  boom  and 
some  oi  the  material  that  is  stored  on 
the   truck. 

Slide  13  is  a  view  from  the  hack  door 
of  one  of  the  trailers  showing  the  boat 
motors,  shovels,  pike1  poles,  repair 
bench,    Scott   air   packs,    etc. 
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Slide  14  is  the  command  center. 
Please  note  the  maps  showing  in  detail 
the  area  relative  to  this  particular  re- 
sponse unit. 

Slide  15.  Western's  response  capabil- 
ities are  not  limited  to  the  land.  This  is 
the  Willamette  Streaker,  based  in  the 
Portland  harbor  area.  It  is  officially 
known  as  a  high  speed  Boom  Deploy- 
ment Boat.  These  boats  are  capable  of 
speeds  up  to  40  MPH. 

Slide  16.  If  extra  personnel  are 
needed,  the  means  to  get  them  there  is 
available.  Corporate  aircraft  are  avail- 
able for  any  response  demand. 

Slide  17  shows  a  training  exercise 
where  Western  personnel  are  becoming 
familiar  with  air-tight  chemical  protec- 
tive units  and  Scott  air  packs.  These 
training:  sessions  are  held  everv  Wed- 
nesday  —  A  very  important  factor  when 
considering   which   contractor   to   trust. 

A  derailment-  and  oil  spill 

Now  let's  have  a  case-in-point  study 
of  a  derailment  and  the  resulting  oil 
spill.  If  you  have  any  questions,  please 
feel  free  to  interrupt  me  at  any  time. 

At  1:00  a.m.  on  November  24,  1977, 
I  was  notified  by  the  Chief  Train  Dis- 
patcher that  four  locomotives  and  three 
box  cars  had  derailed  west  of  Corvallis 
and  that  fuel  was  leaking  from  the  units 
in  close  proximity  to  the  Mary's  River. 

The  dispatcher  will  continue  the  very 
important  notification  process.  After 
contacting  our  own  24-hour  office  and 
Division  Superintendent,  he  will  go  on 
to  call  the: 

Oregon  State  Police 

Oregon  State  Emergency  Service 

Oregon  State  Dept.  of  Environ. 
Qualitv 

Oregon  State  Fish  &  Game 

Nat'l  Response  Center  In  Washington 
D.C. 

EPU — Seattle,   Washington 

SPT  Co.  Law  &  Public  Relations 
Dept. 

Meanwhile,  I  immediately  contacted 
the  Water  &  Fuel  Dept.  Foreman  and 
told   him  to   dispatch  six  men   with   the 


Environmental  Protection  Unit  P-511. 
I  also  called  Willamette  Western  En- 
vironmental Service's  Hot  Line  to  put 
them  in  condition  RED! 

Slides  18-22.  After  inspecting  the 
derailment  area  and  noting  that  the  fuel 
tanks  on  the  four  units  appeared  to  be 
empty  and  that  the  box  cars  did  not 
contain  any  pollutants  I  called  Western 
Environmental  Services  back  and  ad- 
vised them  to  respond.  Time  was  3:30 
a.m.  (I  should  add  here  that  these  pic- 
tures were  taken  after  the  tracks  were 
put  back  into  shape).  Diesel  oil  from 
the  units  flowed  downhill  from  the 
tracks  and  floated  on  a  pond  in  the  five- 
acre  field  below.  The  pond  was  created 
by  an  extreme  amount  of  rainfall  and 
storming  conditions,  which  caused  the 
track  washout. 

In  Slide  23  oil  was  observed  entering 
the  river  from  the  furtherest  corner  of 
the  field,  necessitating  placement  of 
containment  boom  to  protect  the  river. 
Finally,  after  making  two  unsuccessful 
attempts  to  place  containment  boom 
across  the  river,  boom  was  placed  in 
parallel  with  the  bank,  as  you  can  see 
in  this  slide. 

Slide  24  notes  how  the  crews  are 
placing  Conwed  Sorbent  Boom  inside 
the  Sea  Curtain,  pads  will  also  be  ap- 
plied later.  This  is  done  so  that  the  oil 
will  be  forced  into  the  absorbent  boom; 
a   condition  called  pressure  loading. 

Slide  25  shows  we  always  position 
our  containment  boom  in  a  "J"  at  the 
bottom.  This  will  be  our  main  oil  col- 
lection point.  The  river  is  now  pro- 
tected. Back  to  the  field. 

Slide  26  at  7:00  a.m.  —  Western 
Environmental  crew  has  arrived  and 
immediately  begun  distributing  contain- 
ment boom  —  Slide  27  —  around  pond 
area  in  preparation  to  implement  use  of 
Oil  Mop  and  CSI  poly-propylene  rope 
skimmer.  This  particular  style  of  skim- 
mer works  on  the  oleophillac  principal 
of  oil  being  attracted  to  oil.  The  oil 
saturated  rope  is  run  through  wringers 
and  oil  is  retained  in  a  catch  basin.  The 
rope  then  continues  on  back  to  the  pond. 

Slide  28  shows  oil  pumped  into  a  350 
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gallon  pillow  tank  and  transferred  to  an 
SP  yard  tanker  from  Eugene.  Attempts 
were  also  made  to  pump  whatever 
minor  amount  of  fuel  oil  remains  in  fuel 
tanks.  Three  barrels  were  recovered. 
Baffles  and  gussets  prevented  any  fur- 
ther oil  from  being  removed. 

The  7:00  p.m.  night  shift  foreman 
was  instructed  to  maintain  pond  level 
in  order  to  keep  oil  floating  so  it  can  be 
more  readily  recovered  and  to  change- 
out  absorbent  pads  and  booms  as  neces- 
sary. I  should  add  here  that  the  regula- 
tory agencies  were  consulted  and  kept 
informed  of  every  move.  It  is  quite 
desirable  to  enter  in  your  log  that 
"authorities  agreed  nothing  more  can  be 
done  and  that  no  exceptions  are  taken." 

Slide  29  illustrates  recovery  opera- 
tions, a  must  for  final  report. 

Slide  30.  November  26th  —  SP  crews 
have  built  dams  in  the  drainage  ditch 
next  to  the  road  in  preparation  to  use 
Floto  pumps  to  flush  oil  from  grass,  dirt 
and  debris. 

Slide  31  and  also  to  herd  oil  in  oil 
mop  machines.  Flushing  operation 
worked  very  well  and  was  considered 
a  success  by  authorities.  Pond  wasn't 
needed  any  longer;  therefore,  a  con- 
tractor was  contacted  to  dig  a  capture 
trench  below  locomotives.  The  absorb- 
ent material  was  placed  in   trench. 

In  Slide  32  vou  can  see  a  piece  of  oil 
recovery  equipment  we  use  quite  fre- 
quently. We  call  it  a  belt  skimmer.  The 
belt  skimmer  is  inexpensive  to  make, 
low  maintenance  and  is  also  used  in 
our  separators  at  different  locations  on 
the  Division.  It  works  on  the  same  prin- 
cipal as  the  oil  mop,  that  of  oil  being 
attracted  to  oil. 

Slide  33.  November  28th  —  Western 
finished  picking-up  emulsified  oil  by 
using  a  pitchfork  wrapped  with  cheese- 
cloth. Western  crews  then  returned  to 
headquarters  as  their  services  were  no 
longer  needed.  I  should  mention  that 
SP  crews  began  washing  mud  from  the 
surface  of  the  road.  This  was  a  volun- 
tary action  taken  by  SP.  I  cannot  stress 
enough  the  high  value  of  good  public 
relations  in  situations  like  this. 


Previously  I  mentioned  that  it  was 
very  important  to  know  reputable  con- 
tractors in  your  area  of  jurisdiction.  In 
this  slide,  please  note  the  tripod  made 
out  of  logs. 

Slide  34  shows  by  using  a  logging 
contractor  in  conjunction  with  our  own 
Mechanical  Department  equipment  and 
personnel,  all  of  the  derailed  units  and 
boxcars  were  removed  from  the  scene 
without  taking  any  dangerous  chances. 
The  entire  job  was  accomplished  in  a 
safe  and  professional  manner. 

December  11th  —  While  rerailing 
the  last  locomotive  the  seal  between  the 
muddy  bank  and  the  unit  was  broken. 
Only  a  small  amount  of  lube  oil  was 
lost,  but  it  warranted  calling  Western 
back  on  the  job.  Once  again,  contain- 
ment boom  and  floto  pumps  were  used 
to  herd  the  oil  into  the  oil  mop  and 
CSI  rope  skimmers,  enabling  crews  to 
clean-up  the  oil  within  a  few  hours. 

Slide  35.  December  15th  —  Requests 
to  withdraw  containment  boom  from 
bridge  operations,  recovery  equipment 
from  field  operation  and  request  to 
monitor  capture  trench  absorbent  pads 
on  a  Mondav-Wednesdav-Fridav  basis 
was  granted  approval  from  the  Oregon 
State  Department  of  Environmental 
Quality.  Eventuallv,  capture  trench 
monitoring  was  broken  down  to  a  once- 
a-week  schedule. 

In  summary,  on  November  24,  1977, 
derailment  occurred,  resulting  in  4800 
gallons  of  diesel  fuel  oil  being  spilled. 
Clean-up  operations  began  immediately. 
A  'no  holds  barred'  recovery  operation 
was  maintained  until  December  15, 
1977,  when  agreement  was  made  be- 
tween authorities  and  SP  that  the  mon- 
itoring operation  would  continue  on  a 
Mondav-Wednesdav-Fridav     basis. 

Finally,  on  March  8,  1978,  almost 
four  months  later,  a  meeting  was  held 
at  the  site  and  it  was  agreed  that  'Clean- 
up is  complete,  and  there  appears  to  be 
no  additional  hazard  to  the  environ- 
ment,' Dept.  of  Environmental  Quality 
Representative. 
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Estimated  maximum 

fuel  loss:     4800  gals. 
Recovered:     4582  gals. 


218  gals. 

Cost  per  gallon  for  oil  recovery  op- 
erations was  approximately  $9.25  and 
the  fine  imposed  was  . 

Are   there   any  questions? 

In  closing,  ladies  and  gentlemen,  I 
would  like  to  quote  a  very  pertinent 
statement  made  by  Mr.  B.  F.  Biaggini, 
Chairman  of  the  Board  of  Southern 
Pacific:    "No    industry,    at    this    time    in 


history,  can  undertake  any  endeavor 
without  considering  its  effect  on  the 
air  we  breathe,  the  water  we  drink,  and 
the  total  surroundings  in  which  we  live." 

President  Iwinski:  Thank  you  Mr. 
Karsten,  for  an  interesting  report  on  a 
subject  of  real  importance  to  us  all. 

Our  last  feature  this  afternoon  is  the 
report  of  Special  Committee  No.  4.  The 
sponsor  for  this  report  is  Mr.  J.  Budze- 
lini.  Will  he  please  come  forward  to 
introduce  the  chairman. 

Mr.  Budzelini:  (Presents  Chairman 
C.  M.  Russell,  and  asks  committee  to 
come   forward.) 


Steel  Stringer  Bridge   Construction 
And  Installing  Under  Traffic 

SPECIAL  SUBJECT  COMMITTEE   REPORT   NO.   4 


COMMITTEE— C.  M.  Russell,  Chairman,  general  B&B  supervisor,  Southern, 
Kernersville,  N.C.;  Tom  Clark,  Vice  Chairman,  system  B&B  supervisor,  CRI&P, 
Kansas  City,  Kans. ;  J.  C.  Calhoun,  general  B&B  supervisor,  Southern,  Chatta- 
nooga, Tenn.;  D.  K.  Franz,  bridge  inspector,  CMSP&P,  Chicago,  111.;  W.  J.  Gun- 
kle,  sr.  structural  inspector,  ConRail,  Philadelphia,  Pa.;  W.  H.  Rankin,  senior 
structural  engineer,  SL/SF,  Springfield,  Mo.;  J.  G.  Robertson,  manager  engineer- 
ing design,  B&LE,  Greenville,  Pa.;  R.  P.  Conroy,  assistant  engineer,  B&B,  D&H, 
Watervliet,  N.Y. 


The  installation  of  steel  stringers  play 
a  very  important  role  for  some  railroads 
but  for  other  railroads  steel  stringer  in- 
stallation is  not  practical.  One  railroad 
uses  pre-cast  concrete  slabs  predomi- 
nantly on  their  lines.  Other  Western 
roads  continue  to  rebuild  and  perform 
maintenance  completely  with  timber 
which  grows  native  to  their  properties. 
Some  railroads  have  mostly  steel  bridges 
on  their  properties  and  when  conditions 
warrant  structural  members  are  replaced 
or  repaired  as  needed  with  like  material. 

If  you  work  for  a  railroad  which  uses 
steel  stringers  for  maintenance  and  cap- 
ital improvement  I  hope  you  can  acquire 


some  new  ideas  from  this  talk  and  slide 
presentation.  Those  of  you  who  have  not 
had  experience  with  steel  stringer  re- 
newal mav  see  a  better  way  of  perform- 
ing your  work.  In  either  case,  after  my 
talk  I  would  appreciate  your  helpful 
comments  or  questions. 

Three  distinct  types  of 
Steel  stringer  renewal 

To  lessen  the  scope  of  this  talk  we 
have  limited  it  to  trestle  repair  or  re- 
placement in  order  to  get  away  from  the 
almost  limitless  types  of  steel  bridge 
repair   and    replacement.    With   this   cri- 
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teria  set,  steel  stringer  renewal  falls  into 
three  distinct  types: 

1.  Capital  programs  where  a  new 
ballast  deck  structure  is  built 

2.  Capital  programs  where  a  new 
open  deck  structure  is  built 

3.  Maintenance  —  where  lighter 
steel  beams  are  replaced  with 
heavier  steel  beams  or  where 
wooden  stringers  are  replaced  with 
steel  stringers,  both  open  deck  and 
ballast  deck  style. 

Proper  preparation  key 

To  perform  any  job  well  proper  prep- 
aration is  the  key.  In  order  to  place  steel 
stringers  in  a  structure  with  a  minimum 
disruption  of  traffic,  proper  preparation 
is  a  necessity.  All  material  must  be 
moved  as  close  to  the  work  site  as  pos- 
sible prior  to  "tearing  out"  time  to  be 
placed  where  it  is  immediately  accessi- 
ble but  out  of  the  wav  of  the  old  mate- 
rial  being  removed. 

All  fabrication  of  new  members  that 
can  be  performed  prior  to  installation 
time  must  be  done,  such  as  welding  in 
all  diaphragms,  stiffeners,  setting  on  of 
base  and  sole  plates,  and  welding  up  of 
head  and  wing  wall  where  applicable. 

Reinventory  to  see  if  everything  at 
Site  and  check  equipment 

After  everything  is  brought  to  site 
always  reinventory  to  be  certain  you 
have  the  correct  amount  of  ever\-thing 
and  that  it  is  of  proper  length,  weight, 
height,  etc.  for  the  particular  portion  of 
trestle  you  are  going  to  "tear  out"  and 
"lay  in." 

At  this  time  a  good  check  of  all  equip- 
ment is  necessary.  The  crane  must  be  in 
good  condition  and  full  of  fuel  and  oils 
before  a  trestle  is  ever  torn  out.  Chain 
saws  and  other  tools  must  be  sharp,  run- 
ning correctlv  and  be  of  the  right  type 
to  do  the  work  that  must  be  done.  Extra 
sharp  chains  and  saws  arc  all  necessary 
when  heavy  bridge  timber  is  to  be  cut. 

Know  the  gang 

The  strength  and  weaknesses  of  your 


gang  must  now  be  considered.  How 
much  experience  do  thev  have  on  this 
particular  type  job?  "Tearing  out"  eighty 
linear  feet  of  trestle  when  vou  only  have 
the  experience  and  manpower  to  get 
forty  linear  feet  back  in  bv  train  time 
only  demoralizes  the  gang  and  gets  the 
transportation  department  down  on  you. 
Until  you  know  what  a  gang  can  and 
cannot  do,  always  be  conservative  in 
your  estimates  as  to  what  can  be  per- 
formed at  a  given  location,  at  a  given 
time  with  a  given  gang.  We  have  one 
gang  that  is  much  more  affected  bv  cold 
weather,  so  in  the  winter  our  estimates 
are  always  revised  downward. 

How  much  time  to  do  the  job? 

Last  on  this  list,  but  first  to  be  con- 
sidered —  How  long  will  the  transpor- 
tation department  give  to  set  in  the 
steel  stringers.  The  maximum  length  of 
time  we  can  get  will  dictate  the  number 
of  men  and  how  much  and  what  type  of 
equipment  we  will  need.  The  trains 
must  run  and  if  we  do  our  jobs  properly, 
thev  will  run  and  with  a  minimum  dis- 
ruption  of  their  schedules. 

Steps  after  preparation 

With  all  advance  planning  and  prep- 
aration behind  us  it  is  now  time  to 
actually  go  to  work  "tearing  out"  and 
"laying  in." 

Removal  of  the  rail 

On  a  ballast  deck  the  removal  of  the 
rail  is  the  first  thing  to  do.  If  you  have 
jointed  rail,  then  the  ties  are  taken  up 
to  allow  room  for  the  crane  to  tear  out 
the  stringers  and  caps  and  next  the 
trestle  is  cut  in  hall  at  the  junction  be- 
tween where  the  new  and  old  stringers 
meet  and  the  old  stringers  arc  shimmed 
accordingly.  It  welded  rail  is  on  the 
trestle,  two-foot  plugs  are  cut  from  the 
old  pile  allowing  the  old  trestle  to  tall 
clown  on  new  caps.  The  crane  is  now 
used  to  tear  apart  the  stringers  and  caps 
now  that  room  lias  been  made  between 
ties     and     ballast.     Alter     removing     the 
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stringers,  flooring  (where  applicable)  and 
caps,  the  old  piling  are  set  out,  if  time 
permits.  If  not,  the  new  caps  are  swept 
clean  and  the  new  stringers  and  flooring 
are  put  in  place.  After  the  steel  flooring 
is  welded  down,  wooden  timbers,  called 
sleepers  are  laid  on  the  flooring  and  held 
in  place  by  lining  plates  welded  to  the 
floor.  These  lining  plates  extend  up  the 
sides  of  these  sleepers  both  inside  and 
out  to  hold  the  sleepers  in  line.  The  ties 
are  now  laid  on  these  sleepers,  the  rail 
put  in  and  spiked  down.  We  now  line 
the  rail  and  drift  the  ties  to  these 
sleepers.  Ballast  guards  are  welded  in 
place  as  time  permits. 

After  the  entire  trestle  has  been  set  in, 
the  ties  and  rail  will  be  supported  en- 
tirely on  sleepers.  At  this  time  we  burn 
off  the  lining  plates,  push  the  cribbing 
toward  the  middle  of  the  ties  and  spray 
a  protective  coating  all  over  the  exposed 
steel  deck.  We  now  move  the  sleepers  to 
the  extreme  ends  of  the  ties  and  on  top 
of  the  protective  coating  and  spray  the 
inside  area  with  a  protective  coating.  We 
now  have  the  entire  floor  covered  with 
such  a  coating.  Crusher  run  stone  is  now 
brought  in  by  hopper  car  or  hyrail  dump 
truck  and  deposited  on  the  floor  to  a 
thickness  of  approximately  three  inches. 
The  sleepers  are  pulled  all  the  way  out 
in  order  to  get  crusher  run  stone  on  the 
flooring.  If  surface  will  permit  we  leave 
the  sleepers  out  at  this  time  and  distrib- 
ute ballast.  After  the  ballast  is  unloaded 
we  surface  the  track  and  dress  it  up. 

New  stringers  installed 

On  open  deck  structures  again  the 
jointed  rail  and  ties  are  removed.  Where 
welded  rail  is  used  —  only  the  ties  are 
removed.  The  old  stringer  cords  are  cut 
over  the  new  cap  where  the  junction  of 
the  old  and  new  stringers  meet  and  the 
old  stringers  are  shimmed.  The  cords 
and  caps  are  now  lifted  out  and  set  to 
the  side  out  of  the  way.  Old  timber  pile 
can  now  be  cut  and  removed  if  time 
permits.  The  new  caps  are  now  swept 
clean  and  prepared  for  new  stringers.  If 
new  stringers  are  of  the   span  type  the 


ties  can  be  placed  on  spans  bolted  down 
and  the  guard  rail  fastened  if  crane  has 
sufficient  capacity.  This  can  be  done 
prior  to  installation  and  save  a  lot  of 
time.  The  rail  is  now  lined,  spiked  and 
if  no  runoff  is  necessary,  trains  can  now 
pass. 

When  installing  maintenance  stringers 
in  either  old  ballast  decks  or  old  open 
deck  structures,  the  tearing  out  features 
are  the  same  as  stated  before  but  in- 
stallation is  a  little  different.  Mainte- 
nance stringers  usually  cover  several 
bents  and  are  "stagger"-jointed  at  some 
locations.  If  "stagger"-jointed,  then  a 
jumper  stringer  must  be  incorporated  on 
each  side  of  the  trestle  at  the  last  panel 
space  each  way  in  order  to  have  the 
necessary  stringer  strength.  With  either 
method  "stagger-jointed"  or  "even- 
jointed"  the  method  of  installation  is  the 
same.  One  side  installed  at  a  time.  After 
both  lines  of  stringers  are  set,  the  ties 
are  slipped  on  and  the  track  placed  in 
service. 

The  reason  some  railroads  have  gone 
to  replacing  wooden  stringers  with  steel 
is  simply  because  of  economics.  Exam- 
ple —  (1976  prices). 

COST  OF  2  PLY  W  16x58  STRINGERS 
13'-0"   MAXIMUM  PANEL 

Estimated  Cost  for  104  ft.  Trestle 
(8  panels) 

MATERIALS: 

Stringer   Beams:    4x58x105.25  = 

24,418  #   @  $16.5/ CWT  $4029. 

Diaphragms:  38  pes.  @  1'8"  x 

53  #   LF  @  $16.5  CWT  555. 

BP  6  PLS;  16  pes  @  S32.50  520. 

SP  2  PLS  8  pes  @  $4.16  33. 

H.  S.  Bolts  144.  @  $75/C  108. 

Ties  (9x10)  72  @  $40  2880. 

Guards  (5x8)  16  @  $24  384. 

Hook  Bolts  72  @  $82/C  59. 

Drive  Spikes  144  @  $96/125  111. 

Mach   Bolts   32   @   $128/C  41. 

Nuts  &  Washers  100. 

Rust  Preventive  Grease  500. 

Contingencies  @  5%  463. 

$9783. 
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LABOR: 

Welding  36  hrs.  @  $17.25  = 
Cutting  24  hrs.  @  $17.25= 
Sort  &  Set  up  for  Welding 

1   gang  Day  (40  hrs.) 
Remove  old  Deck  &  Stringers 

104x10  = 
Install  New  Stringers  &  Deck 

104x20 
Contingencies  @  5% 


621. 
414. 

380. 

1040. 

2080. 
227. 

S4762. 


ADVANTAGES: 

1.  Quick  Delivery 

2.  Cost 

3.  Capacity  (E-80)  Assuming 

adequate  substructure  $14,545. 

per  LF  $138.52 

COST  OF  3  PLY  9x18"  TIMBER 

STRINGERS 

13'-0"  MAXIMUM  PANEL 

Estimated  Cost  for  104  ft.  Trestle 

(8  panels) 

MATERIAL: 

Stringers:  8.51  MBM  @  $929 
Chord  Bolts:  64  @  $175/C 
Drift  Bolts  27  @  $120/c 
Deck  (Ties) 
Guard  Timbers 
Drift  Bolts  72  @  $99 
Drive  Spikes 
Nuts  &  Washers 
Shipping  Cost — West  Coast 
(included  in  MR  Cost) 
Contingencies  @  5% 


$7901. 

112. 

32. 

2880. 

384. 

72. 

111. 

100. 


579. 


LABOR: 

Sort  &  Bolt  up  Stringers 

1  gang  day 
Remove  Old  Deck  &  Stringers 
Install  New  Stringers  &  Deck 
Contingencies  @  5% 


DISADVANTAGES: 


380. 
1040. 
2080. 

175. 

$3675 


1.  Materia]   Delivery  Time 

2.  Cost  FOB  Sou  Rwy  Lines     15,846.60 

3.  Capacity  (Mx.   E  72  Loading) 

per  LF  $150.92 


With  the  cost  of  material  and  man- 
power spiralling  ever  upward  we  must 
find  more  efficient  wavs  to  perform 
maintenance  and  cut  the  costs  of  each 
capitol  project  in  order  to  work  at  as 
many  different  places  in  a  given  time  as 
we  can. 

I  have  presented  to  you  a  few  exam- 
ples of  how  some  railroads  are  meeting 
their  maintenance  and  capitol  expendi- 
tures. The  floor  is  now  open  to  yon  for 
discussion. 

President  Iwinski:  Thank  you  Mr. 
Russell.  This  now  concludes  todav's  ses- 
sion. We  will  convene  in  Regency  Room 
B,  at  8:30  a.m.  tomorrow  morning.  I 
hope  to  see  you  all  at  the  REMSA  ban- 
quet tonight. 


$12,171.  Meeting  adjourned.   (Gavel    1 


WEDNESDAY  MORNING  SESSION 


September  20,   1978 


President    Iwinski:    The    meeting    will  W<      will     now      begin     our     business 

come  to  order.  session.    Will    the    officers    and    directors 

Good    morning    members    and    guests.  of  the  Association  please  come  forward. 

Welcome   to    the   closing   session    of  our  The  reports  you  will  hear  will  provide 

83rd  Annual  Convention.  von     with     information     concerning     the 
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business  affairs  of  our  Association.  If  you  traduction  of  our  officers  and  directors, 

have  a  question  regarding  a  specific  re-  Mrs.    Ann    Wilson,    our    secretary,    was 

port,  please  delay  vour  inquiry  until  all  unable   to  be  present.    It  is   therefore   a 

reports    have    been   presented.    We    will  great    pleasure    to    present    her    at    this 

then    attempt   to    answer    any    questions  time. 

you  may  have.  Mrs.   Wilson   will  you   please  present 

On    Monday   morning   during   the   in-  your  report. 


Secretary's  Report 


Report  of  Membership  for  Period  September  15,  1977  to  September  15,   1978 

ACTIVE  MEMBERSHIP 

Total  Active  Members  September  15,  1977  412 

New  Active  Members  since  September  15,  1977  37 

Reinstated-paid  back  dues  2 

Transferred    from    Associate    1 

452 

LESS:   Resigned  account  retirement  11 

Transferred   to    Life   10 

Dropped  for  non-payment  of  dues  20  41 

TOTAL  ACTIVE  MEMBERS ZZ 411 

ASSOCIATE  MEMBERS 

Total  Associate  Members  September  15,  1977  91 

New  Associate  Members  since  September  15,  1977  2 

Reinstated — Paid  back  dues    1 

94 

LESS:   Transferred   to   Active   1 

Dropped  for  non-payment  of  dues  4 

Reported    deceased 1  6 

TOTAL  ASSOCIATE  MEMBERS  ZZ 88 

LIFE  MEMBERS 

Total  Life  Members  September  15,  1977  157 

Transferred  from   Active   Membership   10 

167" 

LESS:   Reported  deceased  9 

Dropped    3  12 

TOTAL  LIFE   MEMBERS  ZZ 155 

HONORARY  MEMBERS 

Total  Honorary  Members  September  15,  1977  10 

LESS:   Reported  deceased  1 

TOTAL   HONORARY   MEMBERS 9 

TOTAL  MEMBERSHIP  ALL  CLASSES— September  15,  1978  663 
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September  15,   1977 — Active  412 

Associate  91 

Life  157 

Honorary  10 

"670" 


President    Iwinski:    Thank    you,    Mrs.      the  Treasurer's  Report. 
Wilson.  Will  Mr.  Huffman  now  present 


Treasurer's  Report 


Period  September  1,  1977  to  August  31,  1978 

Checking  Account  balance  August  31,  1977  $      958.92 

RECEIPTS 

Dues     S  3,038.00 

1976    Proceedings    28.00 

1976  Advertising    13,452.34 

1977  Advertising  1,180.00  17,698.34 

$18,657.26 
DISBURSEMENTS: 

Salaries  (Secretarv  and  Assistant)  3,744.00 

FICA  (On  payroll)  223.39 

Office  Rent,  Telephone,  etc 492.04 

Stationery  and  Printing  302.10 

Postage 432.84 

Office   Supplies    114,19 

1976  Advertising  (APC)    5,674.83 

1977  Advertising  (APC)  472.00 

1977  Convention  Expense 1,059.97 

1978  Convention    75.00 

Membership  Certificates  33.40 

1976  Proceedings   3,535.47 

Foreman's  Training  Manual  293.54 

Federal  Unemplovment  Tax   10.69 

Executive  Board  Meetings  579.81 

State   of   Illinois-Unemplovment   Tax   1.80 

Miscellaneous 19.92  17,065.29 

CHECKING  ACCOUNT  BALANCE— August  31,  1978  $   1,591.97 

Homewood  Federal  S  L  Assn.  (5V4%)  3,559.46 

Homewood  Federal  S  L  Assn.  (6%£  8  29  80)  6,926.33 

Homewood  Federal  S/L  Assn.  (63A%  2  20  80)  2,684.19 

Homewood  Federal  S  L  Asss.  (6SA%  12  22  80)  3,566.03 

$18,327.98 
Balance  8/31/77  —  $16,641.46 


President     Iwinski:     Thank    you,     Mr.  1   will   now  present    the  results  of  the 

Huffman.  audit  made  by  the  Auditing  Committee. 
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Report  of  Auditing  Committee 

September  5,  1978 
TO  MEMBERS  OF  THE  AMERICAN  RAILWAY 
BRIDGE  &  BUILDING  ASSOCIATION 

Gentlemen: 

The  undersigned  have  examined  the  books  of  the  Secretary  and  report  of  the 
Treasurer  for  the  period  from  September  1,  1977  to  August  31,  1978  inclusive  and 
have  found  them  to  be  correct  as  of  the  latter  date. 

Respectfully  submitted, 

E.  R.  Schlaf,  Chairman 
Henry   F.   Lucas 
H.  M.  Wilson 


President  Iwinski:  You  have  heard  the  be  accepted  as  given, 

reports  of  our  Secretary,  Treasurer  and  The  motion  is  carried  and  the  reports 

Auditing    Committee.    Is   there    any  dis-  are  accepted. 

cussion   regarding  these  reports.    If  not,  Will  Mr.  Patterson  of  the  Resolutions 

I  will  entertain  a  motion  that  the  reports  Committee  now  give  his  report. 


Report  of  Resolutions  Committee 

MR.  PRESIDENT,  at  the  close  of  this  83rd  Annual  Conference  of  the  American 
Railway  Bridge  and  Building  Association,  the  Resolutions  Committee  offers  the 
following  resolutions: 

BE  IT  HEREBY  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  Leroy  Cronkhite  II,  Pastor,  Central  Church  of  Chicago  for  his  message  of  spiritual 
assurance. 

BE  IT  FURTHER  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  prominent  speakers  who  gave  of  their  time  and  shared  their  wisdom  and  experi- 
ence with  us,  especially  Mr.  J.  R.  Wolfe,  president,  Chicago  &  North  Western 
Transportation  Co.;  Mr.  W.  H.  Dempsey,  president  and  chief  executive  officer, 
Association  of  American  Railroads,  Washington,  D.C.;  Mr.  J.  F.  Lynch,  chief 
engineer  design  and  construction,  Southern  Pacific;  Mr.  Robert  E.  Parsons,  associate 
administrator,  research  and  development,  Department  of  Transportation,  Washing- 
ton, D.C.;  Mr.  W.  T.  Mathers,  director  accident  prevention  and  safety,  Canadian 
National  Railway,  Montreal,  Quebec,  Canada;  Mr.  R.  S.  Baker,  president,  RB 
Industries;  Mr.  Marino  Curati,  chief  engineer  railroad  products,  True  Temper,  Inc.; 
Mr.  Alex  Dumm,  sales  engineer,  Goodyear  Tire  &  Rubber  Company;  Mr.  E.  E. 
Dailey,  J.D.,  P.E.,  specialty  sales  administrator,  railway  sales  and  planning,  forest 
products  division,  Koppers  Co.;  Mr.  C.  V.  Miles,  assistant  vice  president  security, 
Chicago  and  North  Western  Transportation  Co.;  Mr.  Victor  Elias,  vice  president- 
engineering,  The  Reinforced  Earth  Company;  Mr.  R.  C.  Karsten,  water  and  fuel 
service  supervisor,  Southern  Pacific  Transportation  Co.;  Mr.  J.  W.  Chambers,  bridge 
construction  engineer,  Missouri  Pacific;  Mr.  J.  M.  Richardson,  president,  Railway 
Engineering  Maintenance  Suppliers  Association  and  to  all  members  of  REMSA  for 
the  fine  banquet  and  entertainment  which  we  enjoyed  last  evening. 
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BE  IT  FURTHER  RESOLVED  that  our  thanks  be  expressed  to  Mrs.  J.  R. 
Iwinski  and  Mrs.  R.  K.  Pullem  and  their  committees  for  their  efforts  in  arranging 
registration  and  entertainment  for  our  wives  and  to  the  untiring  efforts  of  the  ladies 
who  assisted  as  hostesses. 

AND,  BE  IT  FINALLY  RESOLVED  that  the  Association  express  its  thanks 
to  its  Chairmen  and  their  committees  for  their  excellent  work  in  preparing  the 
reports  which  were  presented  at  this  conference,  also  to  the  railroads  who  provided 
assistance  at  the  registration  desk,  to  the  management  and  staff  of  the  Hyatt 
Regency-Chicago  for  their  cooperation  and  hospitalitv  as  well  as  the  members  of 
our  Executive  Committee  and  to  our  President,  Mr.  J.  R.  Iwinski  who  spent  so  much 
of  his  personal  time  and  effort  in  guiding  the  affairs  of  the  Association  over  the 
past  year. 

MR.  PRESIDENT,  we  recommend  these  resolutions  be  made  a  part  of  the 
official  record  of  this  Association. 

Respectfully   submitted, 

E.  C.  Patterson,  Chairman 
RESOLUTIONS  COMMITTEE 


President    Iwinski:    Thank    you,     Mr.  Will   Mr.   Stokely  please   give   the   re- 

Patterson,  port  of  the  Necrology  Committee. 


Report  of  Necrology  Committee 

To  the  President  and  Members  of  the 

AMERICAN  RAILWAY  BRIDGE  &  BUILDING  ASSOCIATION: 

It  is  with  grief  and  regret  that  we  report  the  known  loss  of  eleven  (11)  members 
through  death  during  the  past  year.  It  is  possible  that  other  members  have  passed 
away  during  the  vear  of  whom  we  have  no  information.  If  you  know  of  any,  please 
report  their  names  to  the  Secretary.  The  following  have  been  reported  since  our  last 
Annual  Meeting  in  September  1977. 

Honorary  Members  Title-Railroad-Loeation  Joined         Deceased 

C.  H.  Mottier  Vice  President  1942  1978 

Illinois  Central  Gulf 
Clearwater,  Fla. 

Associate  Members 

P.  Hofer  Mgr.  R.R.  Mach.  Div.  1956  197S 

Pettibone  Corp. 

New  York,  N.Y. 

Life  Members 

C.  J.  Geyer  Vice  President  1928  1977 

Chessie  System 
Berwvn,  Pa. 


110 

H.   M.   Harlow 

R.    H.    Heinlen 

H.  T.  Lord 

C.  E.  Morgan 

L.  F.  Rapier 

H.  E.  Raver 

L.  H.  White 

E.  J.  Zapfe 
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Asst.  Engr.  B&B 
Chessie  System 
Richmond,  Va. 

Div.    Engr. 

A.T.&S.F. 

Ft.  Worth,  Tex. 

B.&B.   Master 

CP  Rail 

Kenora,  Ont,  Canada 

B.&B.  Supvr. 
Southern  Pacific 
Bretton,  Tex. 

B.&B.  Supvr. 

Gulf,  Mobile  &  Ohio 

Bloomington,  111. 

Engr.  Str.  Design 
Long  Island 
Malverne,   N.Y. 

B.&B.  Supvr. 
Illinois  Central  Gulf 
Hattiesburg,  Miss. 

Assc.  Ch.  Eng. 
Green  Bay  &  Western 
Green  Bay,  Wis. 


1939 


1957 


1940 


1954 


1942 


1952 


1946 


1952 


1976 


1978 


1978 


1978 


1978 


1973 


1978 


1978 


Respectfully  submitted, 
W.  S.  Stokelv,  Chairman 


President  Iwinski:  Thank  you,  Mr. 
Stokely.  In  remembrance  of  these  mem- 
bers, let  us  stand  in  a  moment  of  silence. 

Mr.  W.  H.  Rankin,  our  immediate 
past  president,  is  now  granted  the  ros- 
trum to  propose  an  amendment  to  our 
Constitution. 

Mr.  Rankin:  I  present  here  an  amend- 
ment to  the  membership  and  move  for 
adoption  the  following: 

AMENDMENT  TO  CONSTITU- 
TION: In  an  effort  to  assure  the  con- 
tinuity of  leadership  of  our  Organization, 
Mr.  W.  R.  Rankin  moved  the  following 
Amendment  to  the  Constitution  be  ap- 
proved bv  the  Executive  Committee  and 
submitted  to  a  vote  for  ratification  at 
the  Conference  in  September. 


ARTICLE  IV 

Officers 

Section  1.  The  officers  of  the  Association 
shall  be  a  President,  two  Junior 
Vice  Presidents,  a  Senior  Vice  Pres- 
ident, a  Secretary,  a  Treasurer  and 
nine  Directors,  who,  with  the  most 
recent  Past  President,  shall  con- 
stitute the  Executive  Committee. 

ARTICLE  VI 

Section  2.  The  President,  two  Junior 
Vice  Presidents,  Secretary,  and 
Treasurer  shall  hold  office  for  one 
year  and  the  Directors  for  three 
years;  three  Directors  being  elected 
each  vear.  The  Senior  Vice  Presi- 
dent shall  hold  office  for  one  year 
and   ascend  to   the   office   of  Presi- 
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dent  at  the  expiration  of  such  serv- 
ice. All  officers  shall  retain  their 
office  until  their  successors  are 
elected  and  installed.  A  Director 
elected  for  a  three-year  term  shall 
not  be  eligible  to  serve  two  con- 
secutive terms. 

BY  LAWS 

7.  The  Vice-Presidents  in  order  of 
seniority  shall  preside  at  meetings 
in  the  absence  of  the  President  and 
discharge  his  duties  in  case  of  a 
vacancy  in  his  office.  The  Senior 
Vice  President  shall  have  the  senior 
position  of  Vice  Presidents. 

President  Iwinski:  You  have  heard  the 
motion.  Is  there  a  second?  All  in  favor 
of  the  amendment  say  "aye,"  opposed 
"nay."  Motion  is  carried.  Thank  you, 
Mr.  Rankin. 

Each  year,  three  new  directors  are 
elected  to  serve  our  Association.  After 
three  vears  these  directors  then  leave  the 
Executive  Committee.  In  recognition  of 
the  many  hours  spent  by  these  people 
for  the  benefit  of  the  Association  we 
wish  to  present  certificates  to  those  re- 
tiring directors. 


Will     Messrs.     Gunkle,     Halley, 
Wammel,  please  come  forward. 


and 


Gentlemen  —  please  accept  these 
certificates  with  the  thanks  of  the  Asso- 
ciation for  a  job  well  done. 

Present    Certificates — 

Will  Mr.  W.  H.  Huffman  please  come 
forward.  As  many  of  you  may  already 
know,  our  Treasurer,  Mr.  W.  H.  Huff- 
man is  retiring  again.  This  time  from  the 
office  of  Treasurer  of  this  Association,  a 
position  he  has  held  since  1966.  His 
service  date  with  the  Executive  Com- 
mittee dates  back  to  1951  when  he  was 
first  elected  as  a  director.  This  was  27 
vears  ago,  and  in  that  time  he  has 
dedicated  19  years  to  serving  this  or- 
ganization in  one  manner  or  another. 

Heinie,  I  take  great  personal  pleasure 
in  presenting  this  certificate  to  you  in 
recognition  of  your  outstanding  service. 

The  Nominating  Committee  is  com- 
posed of  the  five  most  recent  Past 
Presidents.  At  this  time  I  would  ask  Mr. 
W.  H.  Rankin,  chairman  of  the  com- 
mittee, to  present  the  selection  of  that 
committee  for  officers  and  directors  to 
serve  for  the  coming  vear. 


Report  of  Nominating  Committee 


The  Nominating  Committee  of  the  American  Railway  Bridge  and  Building 
Association  respectfully  submit  to  the  membership  the  following  slate  of  Officers 
and  Directors  for  the  1978-1979  term  with  the  recommendation  they  be  elected  to 
the  specified  position. 


For    President: 
For  Sr.  Vice  President: 
For  Jr.  Vice  President: 
For  Jr.  Vice  President: 


W.  C.  Sturm,  Sr.  Project  Engr. 
E.  J.  &  E.  R.R. 

D.  C.  Gould,  Asst.  Structural  Engr. 
U.P.  R.R. 

J.  \V.  Chambers,  Bridge  Construction  Engr. 
MoPac  R.R. 

R.  C.  McMasters,  Mgr.  Facilities  ec  Structures 
B.  &  L.E.  R.R. 


112 


B.    &    B.    Proceedings 


For  Treasurer: 


For  Secretary: 


W.  F.  Armstrong,  Engr.  Bldgs. 
C.  &  N.W.  R.R. 

Mrs.  Ann  Wilson 


For  Directors  with  Terms     L.  D.  Green,  Assoc.  Structural  Engr. 


to  expire  in  1981: 


St.L.-S.F.  B.R. 

C.  M.  Russell,  Gen.  B.&B.  Supvr. 
Southern  R.R. 

J.  M.  Williams,  B.&B.  Supvr. 
E.  J.  &  E.  R.R. 


President  Iwinski:  Additional  candi- 
dates may  be  nominated  from  the  floor. 
The  election  will  be  held  immediately 
following   the    program    this   morning. 

— Pause — 

Is  there  anv  other  business  to  be 
brought  to  the  attention  of  our  members? 

Mr.  Runde:  Mr.  President,  we  have  a 
vacancy  on  the  Honorary  Member  Roll 
and  to  fill  this  vacancy  the  Honorary 
Membership  Committee  has  selected 
Mr.  W.  H.  Huffman,  former  Asst.  Vice 
President  and  Chief  Engineer  of  the 
Chicago  &  North  Western  Railway  as 
the  nominee. 

President    Iwinski:     Our    Constitution 


specifies  that  elevation  to  Honorary 
Membership  be  bv  vote  of  the  member- 
ship at  a  regular  meeting.  Mr.  Huffman, 
one  of  our  Past  Presidents,  has  been 
nominated.  We  will  now  vote  on  this. 
All  in  favor  —  Aye  (pause).  All  opposed. 
No  (pause).  Mr.  Huffman  I  would  like 
to  congratulate  you  on  your  elevation  to 
Honorary  Membership  and  thank  you 
on  behalf  of  the  Association  for  your 
many  years  of  service. 

Is  there  any  further  business?  If  not, 
the  business  session  is  adjourned  and 
the  officers  and  directors  are  excused. 

(Mr.  Miles  was  introduced  and  made 
his  presentation  as  follows): 


Security  for  Right  of  Way  Office  and  Shops 

By  C.  V.  MILES 

Ass't.  Vice  Pres.  Security,  C&NW,  Chicago,  Illinois 


Security  in  the  strictest  sense  of  the 
word  is  everyone's  responsibility.  Noth- 
ing distresses  me  more  than  to  hear 
someone  say  "That's  not  my  problem. 
Let  the  special  agents  handle  it."  What 
is  their  problem?  It's  every  employee's 
responsibility  to  protect  the  assets  of  the 
company  for  whom  they  work. 

Total  disregard  of  this  onus  is  tanta- 
mount to  subordinating  crime.  Aside 
from  that,  think  about  what  it  takes  out 
of  your  pocket  in  the  way  of  cash.  If 
you  want  to  be  really  mercenary  about 
it,  think  about  that.  The  railroad  pays 
salaries  and  all  fringe  benefits  and  reve- 
nues. Historically,  the  margin  of  profit 
from  these  revenues  is  low,  perhaps  two 
or  three  percent  on  the  bottom  line.  So 
if  you  will  hvpothesize  on  that  premise, 
you  can  see  the  impact  of  theft  on  your 
railroad's  return  on  investment  and  it  can 
have  a  catastrophic  impact.  The  theft 
of  one  two-  or  three-dollar  item  relates 
to  the  profit  of  one  hundred  dollars  in 
revenue  and  a  two  or  three-hundred 
dollar  item  translates  to  ten  thousand 
dollars  in  revenue.  One  doesn't  have  to 
postulate  long  to  realize  just  what  theft 
can  do  to  an  otherwise  profitable  com- 
panv.  Of  course,  when  I  use  the  term 
theft  we  can,  for  practical  purposes  in 
this  aspect,  use  the  term  vandalism  as 
synonvmous  with  theft.  We  are  going  to 
sustain  enough  losses  in  spite  of  our  pro- 
tection efforts  without  making  it  easier 
for  the  perpetrators. 

Speculate,  if  you  will,  also  the  pe- 
ripheral consequences  of  theft.  There  is 
the  lost  time  because  a  tool  or  a  piece  of 
equipment  has  been  stolen  or  vandalized. 
How  often  have  you  been  assigned  to 
track  work  with  a  track  gang  reporting 
to  work  and  ready  to  commence  work  to 
find  out  the  track  machinery  left  in  an 


C.  V.  Miles 


area  where  it  could  be  subjected  to  van- 
dalism has  been  vandalized,  or  that  keys 
left  in  trucks  have  resulted  in  a  stolen 
truck,  or  the  equipment  that  is  necessary 
for  your  track  crews  to  operate. 

Another  sad  circumstance  is  that  of  an 
employee  who  took  advantage  of  the 
lack  of  interest  in  security  to  steal.  When 
caught,  he  is  lost.  Perhaps  through  some- 
one's lack  of  responsibility  an  employee's 
career  is  ruined  and  aside  from  that  let's 
really  get  mercenary  again  about  the 
cost  of  hiring  and  retraining  someone  to 
take  his  place. 

What  I  have  been  speaking  about  is 
one  of  the  toughest  of  the  three  elements 
that  lead  to  theft.  It  is  the  one  that  you 
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and  I  can  deal  with.  It  is  opportunity. 
The  other  two,  without  which  crime  can- 
not succeed,  is  ability  and  motive. 

Nearly  everyone  could  have  the  abil- 
itv.  The  ability  is  the  wherewithal!,  the 
mechanics  of  theft.  A  man  with  one  hand 
can  steal  providing  the  dimensions  of  the 
object  to  be  stolen  is  within  his  grasp. 
But  when  we  discuss  ability  we  get  into 
an  area  where  your  design,  construction 
or  reconstruction  of  a  shop  or  building 
has  an  effect.  No  one  can  steal  a  trac- 
tion motor  without  a  lot  more  leverage 
available  to  him  than  the  use  of  one 
hand.  Therefore,  in  designing  a  facility 
we  must  not  make  it  easily  accessible  to 
a  vehicle  to  transport  an  item  consid- 
ered for  theft  nor  should  we  present  the 
thief  with  the  means  to  his  end.  We 
have  very  often  found  in  the  examina- 
tion of  our  shops  unlocked  vehicle  stor- 
age areas  with  keys  left  in  trucks,  we 
have  found  fork  lifts  operable  and  left 
unsecured,  cranes  that  are  unsecured 
and  gates  and  doors  that  were  unlocked 
or  unlockable. 

The  element  of  motive  is,  for  most  of 
us,  unassailable.  It  is  too  complex  and 
personal  to  be  dissected,  analyzed  and 
quantified  in  order  to  remove  it  as  one 
of  our  three  elements  necessary  for 
theft.  We  do  know  that  the  vast  major- 
ity of  our  populus  is  "honest."  There  is 
a  small  percentage  at  one  end  of  the 
spectrum  and  a  small  percentage  at  the 
other  end  of  the  spectrum  who  plot  and 
scheme  to  steal.  In  the  middle  is  that 
vast  majority  of  "honest"  people.  How- 
ever, if  given  motive,  ability  and  oppor- 
tunity, they  will  steal.  Some  motives  are 
on  a  higher  plane  of  ideals  such  as  a  man 
who  would  steal  a  loaf  of  bread  for  a 
starving  child.  Some  others,  not  so  pure, 
will  steal  to  obtain  luxuries  thev  could 
not  otherwise  afford.  Aside  from  this, 
there  is  always  the  kleptomaniac  who  is 
ill  and  we  are  not  dealing  with  him  here 
today. 

Let's  then  talk  about  the  obvious. 
What  we  could  do  to  deter  theft  and 
vandalism.  The  one  thing  we  have  con- 
trol of  and  we  can  remove  is  opportu- 
nity, or  we  can  at  least  mitigate  the  op- 


portunity. Design  of  our  facilities  must 
be  such  so  that  they  are  utilitarian  with- 
out inviting  theft.  Of  course,  we  must 
have  accessibility  for  those  who  have  a 
right  and  purpose  for  moving  in  and 
out  and  around  our  property  but  this 
must  be  done  with  controlled  access  to 
remove  opportunity.  Depending  upon  the 
vulnerabilitv  to  theft  or  other  depre- 
cation, we  must  increase  or  decrease  the 
availability  of  access  by  anyone,  employ- 
ees or  others.  As  an  example  of  high 
security  risk  areas,  the  computer  rooms 
are  most  vulnerable,  and  thus  require 
our  best  efforts  to  prevent  unauthorized 
entry  and  attention  to  fire  prevention 
and  suppression.  To  a  lesser  degree,  to 
protect  our  rip  tracks  and  buildings  in 
general  offices.  It  is  a  judgment  factor 
and  where  to  draw  the  defensive  line 
and  establish  what  is  proper  for  each  is 
a  judgment  factor  that  you  should  dis- 
cuss with  vour  security  personnel.  Be- 
fore we  leave  the  subject  of  design,  one 
important  thing  in  planning  new  con- 
struction or  extensive  remodeling  on  ex- 
isting buildings  is  the  provision  of  built- 
in  fire  protection.  The  best  time  to  plan 
for  fire  protection  as  security  measures 
is  when  the  project  is  still  on  the  draw- 
ing board.  Too  many  times  the  fire  pro- 
tection was  forgotten  until  the  building 
was  nearly  completed  or  completed  and 
then  it  was  either  too  late  to  get  the 
money  authorized  to  provide  the  neces- 
sary protection  or  the  design  and  struc- 
ture was  far  along  the  line  that  it  would 
be  much  more  expensive  to  install  the 
necessary  equipment. 

The  main  criteria  for  selecting  the 
type  of  protection  needed  is  construc- 
tion, occupancv  and  business  interrup- 
tion potential.  Even  if  the  building  is  of 
fire-resisting  or  non-combustible  con- 
struction, the  contents  of  the  building 
may  be  of  a  nature  that  automatic 
sprinkler  or  fire  suppression  systems  will 
be  necessary  to  prevent  a  severe  busi- 
ness interruption.  There  are  many  cases 
where  all  that  is  needed  are  standpipe 
hose  lines  and  portable  fire  extinguishers 
to  provide  the  necessary  protection. 

Naturally,    in    a    computer   or   central 
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train  control  facility,  a  very  small  fire 
can  disrupt  the  railroad  operations  even 
to  the  point  of  not  being  able  to  print 
your  own  paycheck  as  in  the  case  of  a 
disruption  caused  in  our  computer  op- 
erations. 

The  first  line  of  defense  in  protection 
of  our  properties  is  naturally  the  perim- 
eter. The  least  expensive  defense  meas- 
ures are  fencing  and  lighting.  A  build- 
ing surrounded  by  an  eight  foot  chain 
link  fence  topped  by  barbed  wire  and  a 
well-lit  buffer  area  between  is  indeed 
disconcerting  to  a  thief.  Properly  the 
light  should  be  directed  from  the  build- 
ing or  buildings  to  the  fence  to  be  in  the 
face  of  the  assailant.  Light  should  be  at 
such  a  level  as  to  be  able  to  make  iden- 
tification easy  by  passersby  such  as  po- 
lice on  patrol,  employees  in  the  area  or 
even  the  ordinary  citizen. 

In  connection  with  this  lighting  oper- 
ation, consider  also  the  employees  who 
are  subject  to  assault  in  the  area  of  our 
buildings  when  entering  or  leaving.  The 
parking  area  for  their  vehicles  should 
also  be  fenced  and  well-lit  and  it  is  rec- 
ommended that  there  be  a  buffer  area 
between  the  building  and  the  parking 
area.  This  buffer  area  should  have  ac- 
cess by  a  pedestrian  gate,  one  that  would 
not  lend  itself  to  the  availability  of  a 
vehicle  entering  or  leaving.  Often  times 
thefts  occur  because  the  availability  of 
automobiles  to  the  building  is  proper. 

As  I  indicated,  the  protection  of  em- 
ployees is  necessary  and  the  use  of  ade- 
quate lighting  certainly  enhances  their 
security  when  moving  from  the  building 
to  the  vehicles  during  the  nighttime 
hours. 

Securable  gates  should  be  installed  in 
this  perimeter  to  allow  observable,  ap- 
propriate access  during  working  hours. 
That  is,  they  should  be  appropriate  to 
the  necessary  parts  of  the  building  where 
vehicles  must  move  but  they  should  be 
in  such  a  position  as  to  be  observable 
from  within  the  building  and  shop  of- 
fices so  that  we  can  keep  tabs  on  who 
is  moving  on  and  off  of  the  property. 
The  grounds  inside  the  perimeter  fence 


and  outside  should  be  clear  of  weed 
growth,  and  any  other  type  of  obstruc- 
tions. Obstructions  can  include  debris 
and  in  many  instances  stockpiles  of  ma- 
terial stored  outside.  This  does  not  offer 
a  clear  view  of  intruders.  It  also  blocks 
a  visual  inspection  of  the  fence  line  to 
be  sure  there  has  been  no  illegal  open- 
ings generated  along  the  line. 

The  second  line  of  defense  is  win- 
dows and  doors  of  the  buildings  proper. 
All  windows  and  doors  should  have 
locking  capability  although  some  facili- 
ties are  used  on  a  twenty-four  hour  a 
day  basis,  there  are  occasions  such  as 
emergencies  that  may  arise  such  as  strikes 
and  work  stoppages  or  holidav  periods 
when  it  will  be  necessary  to  lock  up  the 
buildings.  Always  keep  in  mind  when 
establishing  these  window  and  door 
locks  that  they  must  be  used  in  event 
of  fire  or  other  emergency  it  must  have 
a  panic  or  other  type  of  equipment  on 
them  so  that  people  can  exit  in  case  of 
emergency.  The  very  fact  that  this  equip- 
ment may  allow  those  working  inside  to 
leave  unauthorized  or  take  something 
unauthorized  from  the  building  and  in 
this  instance  it  is  best  to  equip  these 
doors  with  some  tvpe  of  alarm  device 
that  can  be  as  simple  as  a  bell  on  a  door 
that  will  function  when  it  is  opened  to 
draw  the  attention  to  other  workers  if 
the  door  is  being  opened.  And,  in  con- 
nection with  this  secondary  line  of  de- 
fense, there  should  be  key  controls  to 
issue  keys  to  only  those  proper  individ- 
uals who  should  have  access  to  the  build- 
ing proper  and  in  connection  with  that 
inner  doors  and  inner  storage  areas 
should  have  limited  access  only  to  those 
who  should  have  kevs.  It  is  best  to  es- 
tablish control  where  the  keys  are  col- 
lected in  the  event  that  an  individual 
may  transfer  to  another  department  or 
leave  the  employment  of  the  railroad. 
We  recommend  that  every  five  years,  in 
any  event,  all  of  the  locks  be  changed  at 
our  facilities  and  new  kevs  issued. 

The  third  line  of  defense  is  the  inte- 
rior equipment  that  will  defend  you  from 
vandalism,  fire  and  theft.  This  includes 
the   sprinkler   systems,    smoke   detectors. 
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burglar  alarm   devices   and  in   some  in- 
stances closed  circuit  TV's. 

The  fourth  line  of  defense  is  in  inven- 
tory of  controls  of  equipment  and  tools. 
I  advocate  on  the  Chicago  and  North 
Western  that  every  tool  and  piece  of 
equipment  we  have  should  be  either 
stamped,  etched,  painted  or  branded 
with  the  name  of  the  company.  This 
does  two  things:  it  deters  the  would-be 
thief  from  taking  material  which  can  be 
easily  identified  with  the  company  to 
which  it  belongs  and  for  us  in  the  police 
section,  we  can  identify  the  stolen  ma- 
terials when  we  find  it  on  an  individual. 

It  is  indeed  disheartening  to  affect  an 
arrest  of  an  individual  whom  vou  know 
has  company  material  or  tools  and  be 
unable  to  identify  them  as  such  and  thus 
cannot  prove  your  case. 

Now  then,  we  have  gone  through  the 
four  lines  of  defense  to  protect  ourselves 
from  theft  and  vandalism  and  the  nec- 
essary disruption  that  may  be  caused  by 
fire.  We  now  come  back  to  my  original 
comments  which  apply  to  all  the  sys- 
tems of  controls.  The  control  systems  are 
only  as  good  as  long  as  thev  are  main- 
tained. Putting  up  a  fence  without  prop- 
er closing  devices  does  little  to  protect 
the  property.  If  weeds  are  allowed  to 
grow  around  the  fences  or  material  is 
allowed  to  be  stockpiled,  we  make  it 
easy  for  outside  intruders  to  gain  access. 
If  lights  are  burned  out  and  not  repaired, 
we  lose  control  of  the  situation  and  give 
our  thieves  and  vandals  an  advantage. 

o 

The  same  is  true  with  locks,  door 
locks  and  windows.  If  they  are  not  re- 
paired when  broken,  if  the  door  locks 
are  not  repaired,  then  we  see  security  as 
let's  slide.  In  our  third  line  defense,  in- 
operative alarms  in  the  building.  Some 
are  by-passed  for  convenience.  Some- 
times fire  extinguishers  are  used  for  oth- 
er purposes  than  which  they  were  in- 
tended so  it  is  necessary  that  we  have 
fire  inspection  programs  to  check  fire  ex- 
tinguishers. It  is  necessary  that  our  offi- 
cers who  are  responsible  for  the  facili- 
ties see  that  doors  and  locks  do  lock  and 
windows  are  repaired  when  broken  and 
alarms   are   fixed   when  they  are  out  of 


service.  The  fourth  item  that  we  covered 
on  our  defense  measures  is  the  inventorv 
control.  It  is  too  often  that,  although 
good  inventory  controls  are  set  up  for 
the  protection  of  tools  especially,  it  be- 
comes too  easy  to  let  these  controls  slide 
and  it  becomes  a  help-vourself  attitude 
toward  the  tool  crib  and  other  areas 
which  should  be  restricted.  Sometimes 
officers  get  too  busy  to  use  the  proper 
paperwork  to  control  the  check-in  and 
check-out  of  equipment  and  as  soon  as 
that  happens  it  leaves  the  avenue  for 
those  not  inclined  to  be  too  honest  to 
take  advantage  of  us. 

We  come  now  to  mv  original  point- 
security  is  your  responsibility.  There  is 
no  deep,  dark  secret  or  expertise  on  the 
part  of  any  securitv  officer.  True,  he  has 
had  experience  with  different  types  and 
methods  of  break  and  entry  but  for  the 
most  part  all  it  takes  is  common  sense 
and  the  ability  to  be  alert  to  irregular 
activities  on  the  part  of  employees  or 
outsiders  and  to  be  alert  on  the  break- 
down of  security  measures  that  have 
been  installed. 

As  a  matter  of  interest,  I  think  we  can 
all  go  back  to  our  offices  today,  tomor- 
row or  whenever  vou  go  back  and  watch 
the  door  leading  from  your  office  build- 
ing or  from  your  office  proper  to  the 
outer  halls  at  5:00  when  people  leave. 
Who  checks  the  door  to  see  that  it  is 
locked  when  thev  go  out?  Does  the  last 
one  check  it?  Does  anyone  check  it  at 
all?  As  a  matter  of  security  to  your  own 
office  equipment  and  calculators  and 
hand-carry  items,  the  thief  operates 
mostly  at  lunch  time  and  in  the  eve- 
ning at  closing  hours.  At  lunch  time 
doors  are  often  unattended  where  there 
is  usually  a  receptionist  and  the  thief 
can  walk  in  and  walk  about.  More  often 
than  not,  when  accosted  he  will  say,  "I'm 
looking  for  a  job,"  and  then  you  can  di- 
rect him  to  where  he  should  look  for  this 
job.  One  need  not  be  a  policeman  to 
approach  him  with  the  idea  of  making 
an  arrest.  All  one  has  to  do  is  say  "Can 
I  help  you  sir"  just  like  you  would  ap- 
proach any  other  wandering,  lost  indi- 
vidual. But  if  you  watch  your  own  office 
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operations  at  noon  and  at  5:00  o'clock 
and  watch  the  fact  that  the  reception 
areas  are  usually  unmanned  and  then 
again  at  5:00  o'clock  look  to  see  who 
locks  the  door  when  they  go  out  or  who 
checks  to  see  if  the  lock  really  works  on 
the  door,  more  often  than  not  vou  will 
find  that  no  one  does.  It  is  left  up  to 
somebody  else.  That's  somebody  else's 
responsibility.  Would  you  walk  out  of 
vour  house  in  the  morning  and  leave  the 
door  unlocked  saying  to  yourself,  "Well, 
why   should   I  worry?   .    .    .   we  have   a 


police  department  in  this  city  to  protect 
me  so  he'll  take  care  of  my  furniture  and 
furnishings."  Well,  much  the  same  is 
true  in  our  businesses.  Your  place  of 
business  is  your  home.  It  is  vour  source 
of  income  and  must  be  protected.  Se- 
curity is  your  responsibility. 

Thank  you. 

President  Iwinski:  Will  Mr.  Gould 
please  introduce  the  speaker  for  our 
final  presentation. 

Mr.  Gould:  (Introduces  Joe  Cham- 
bers.) 


An  Introduction  to  Pile  Installation  Equipment 

By  J.  W.  CHAMBERS 

Bridge    Construction    Engineer,    Missouri    Pacific,    St.    Louis,    Mo. 


(Displays   slides) 

Steel  Sheet  Pile  Set  —  Piles  are  in- 
stalled for  a  variety  of  reasons — perma- 
nent and  temporary — are  made  of  differ- 
ing materials  and  come  in  a  wide  variety 
of  shapes  and  sizes. 

N.Y.  City  —  They  are  installed  on 
construction  sites  ranging  from  the  inner 
urban  city. 

Offshore  Platform  —  to  the  open 
ocean. 

H-Beam  Driven  —  The  foremost  ob- 
jective for  the  geotechnical  contractor 
in  selecting  his  pile  installation  equip- 
ment system  for  a  geotechnical  construc- 
tion job  must  be  to  choose  equipment 
which  will  sink  each  pile  to  its  specified 
location,  without  damage,  in  the  least 
amount  of  time. 

Bulletin  Montage  —  Sounds  rather 
simple  and  straightforward  until  one  ex- 
amines a  list  of  the  commonly  available 
choices  of  drivers  and  hammers  — 

Drop  Hammer  —  from  the  rudimen- 
tary drop  hammer  — 

S20  —  through  the  steam  air  tools  in 
a  variety  of  types  and  sizes, 


DE40  —  to  the  d 
characteristics  — 
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V14  —  and  now  the  vibratories,  as 
well  as 

HI 200  —  the  increasingly  popular 
and  available  continuous-flight  earth 
augers. 

HI 200  On  Job  —  The  latter  provide 
the  option  to  bore  instead  of  drive. 

Lock  &  Dam  —  before  beginning  to 
consider  equipment,  however,  the  con- 
tractor must  consider  his  job. 

Lock  &  Dam  —  He  must  analyze  the 
site  conditions  and  plan  the  logistics  of 
staging  the  materials,  machine  and  men 
which  will  most  economically  perform 
his  pile  installation  operations. 

Pile  —  He  must  be  intimately  famil- 
iar with  the  cross-sections,  materials, 
lengths,  weights,  and  driving  character- 
istics of  the  pile. 

Soil  —  and  he  must  know  as  much  as 
possible  about  the  consistencies,  eleva- 
tions and  strata  thicknesses  of  the  soils 
through  which  the  pile  must  pass. 

V5  on  H-Beams  —  Consider,  a  dock 
wall  job,  for  instance. 

Same,  Arrow  on  Sheet  —  such  a  job 
will  probably  call  for  standard  steel 
sheet  pile,  or  a  precast  concrete  sheet 
pile. 

Same,  Arrow  on  Anchor  ■ —  if  the 
standard  steel  sheet  pile  is  called  for 
there  will  probablv  also  be  an  anchor 
pile  in  behind  the  wall. 

Same,  Arrow  on  Tie  Bod  —  to  the 
anchor  the  wall  will  be  fastened  by  tie 
rods.  The  anchor  pile  might  be  steel 
H-Beam,  a  short  line  of  steel  sheet,  or 
round  timber  pile. 

Same,  Arrow  on  Fender  —  whether 
the  wall  is  constructed  of  steel  sheet  pile 
or  precast  concrete  pile,  since  it  will 
serve  to  dock  vessels,  its  waterfront  face 
will  undoubtedly  be  protected  by  fender 
pile  supporting  horizontal  rubbing  strips. 

9B3  on  Sheet  —  For  this  hypothetical 
operation,  then,  there  is  the  possibility 
of  having  to  sink  at  least  two,  but  more 
likely  three  different  pile  materials 
having  different  head  configurations  and 
probably  different  lengths. 

V5  Street  Trench  —  depending  upon 
the  actual  job  plans,  the  site  conditions 
could  vary  from  a  crowded,  city  street. 


V5  on  Sheet  —  to  an  open  waterside 
area. 

V14  on  Beach  —  If  the  job  were  on  a 
virgin  beach,  one  might  assume  that  the 
pile  would  be  driven  into  sand. 

Bocky  Beach  —  but,  of  course,  de- 
pending upon  various  locations  in  the 
world  where  the  job  might  be,  that's 
not  entirely  sure.  The  beach  could  be 
anything  from   coral  to  glacial  rock. 

Manhattan  Island  ■ —  on  the  other 
hand,  in  the  harbor  citv,  one  might  en- 
counter everything  from  sunken  sailing 
vessels  to  junk  automobiles  through 
which  the  pile  must  pass. 

Beach  Trench  —  On  the  beach  there 
will  be  room  to  deliver,  unload  and 
store  material:  swing  a  crane  and  what- 
ever pile  and  driving  equipment  attach- 
ments one  plans  to  use. 

V18  on  Metro  Washington,  D.C. 
—  This  freedom  could  become  quite 
limited  in  the  harbor  city,  possibly  even 
having  to  leave  room  to  keep  the  street 
open  for  traffic  during  operations.  On 
the  other  hand,  the  paved  street  would 
probablv  be  capable  of  supporting  heavy 
equipment. 

Bailed  Crane  —  But  the  beach  might 
require  minimizing  equipment  weight, 
even  having  to  use  mats  or  rails.  If 
heavy  concrete  piles  are  to  be  handled 
and  driven,  the  heavy  lift  equipment 
needed  could  then  pose  a  considerable 
problem. 

V18  on  Marine  Pile  Driver  —  Since 
one  thing  is  certain,  that  water  will 
border  one  side  of  a  dock  wall,  the  job 
might  be  performed  as  a  marine  opera- 
tion. The  equipment  utilized  would  then 
be  quite  different. 

Timber  Bearing  Pile  —  With  all  of 
this  discussion  so  far  about  pile  installa- 
tion, it  should  be  noted  that  we  have 
not  yet  mentioned  the  pile  about  which 
one  usually  thinks  first  —  the  load  bear- 
ing pile  used  to  support  a  building  or 
structure. 

Hammer  Specifications  —  For  anyone 
concerned  primarily  about  pile  installa- 
tion equipment,  the  important  difference 
between  the  installation  of  load  bearing 
pile   and    the   much    greater   amount   of 
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piling  installed  for  other  reasons  is  that, 
when  load  bearing  pile  is  installed,  the 
design  engineer  writes  the  pile  installa- 
tion equipment  into  the  job  specifica- 
tions, because  he  uses  the  contractor's 
production  tools,  his  hammers,  as  meas- 
uring instruments. 

Inspecting  H-Beam  —  Thus,  when  the 
design  engineer  is  unfamiliar  with  or 
lacks  accurate  knowledge  about  using  a 
particular  hammer  as  an  instrument,  he 
often  resists  its  being  used  on  a  load 
bearing  pile  job. 

Formula  Montage  —  There  are  a 
variety  of  formulas  which  the  design 
engineer  uses  to  translate  the  dynamic 
load  delivered  by  a  hammer  to  a  bearing 
pile  to  the  static  load  which  the  pile  will 
support 

Engineering  News  Formula  #1  — 
The  simplest  is  the  engineering  news 
formula  in  which:  "R"  equals  the  load 
in  tons  that  the  pile  will  support:  "E" 
equals  the  energy  in  foot-pounds  deliv- 
ered by  the  hammer,  and  "S"  equals  the 
movement,  or  set,  of  the  pile  in  inches 
per  blow  of  the  hammer. 

Engineering  News  Formulas  #  1  and 
#2 — Since  "R,"  the  load  in  tons  to  be 
supported  by  a  bearing  pile  is  a  design 
specification,  and  "E,"  the  energy  in 
foot-pounds  delivered  bv  the  hammer  to 
be  used,  is  usually  established,  the  en- 
gineer needs  to  know  how  to  tell  when 
the  pile  has  reached  an  adequate  load 
bearing  depth. 

Engineering  News  Formula  #2  — 
He,  thus,  uses  the  formula  in  form  #2, 
entering  the  specified  load  in  tons  as 
"B,"  and  the  established  hammer  energy 
in  foot-pounds  as  "E,"  and  solves  for 
"P,"  which  is  the  minimum  number  of 
blows  of  the  hammer  per  driven  1-inch 
of  pile  he  must  observe. 

Smith's  Wave  Equation  —  Since  the 
1950's,  with  the  availability  of  the  high- 
speed computer,  design  engineers  have 
been  increasingly  using  a  new  means 
of  specifying  the  length  of  bearing  pile 
to  be  driven  to  support  a  specified  de- 
sign load  —  the  wave  equation. 

Slide  Chart  —  Although  there  is  dis- 
pute   about    close    correlation    between 


the  results  from  the  use  of  dynamic  load 
bearing  formulae  and  wave  equation 
analysis,  correlation  will  certainly  be 
closer  when  the  dynamic  load  bearing 
formula  is  only  applied  with  the  follow- 
ing load  bearing  pile  rules  of  thumb 
met. 

Rules  of  Thumb  #1  —  1,  that  for 
steam/air,  single  or  double-acting  ham- 
mers, the  ratio  of  ram  weight  to  pile 
weight  falls  between   1:2  and  1:1; 

Rules  of  Thumb  #1  and  #2  --  2, 
that  for  diesel  hammers,  the  ratio  of  ram 
weight  to  pile  weight  falls  between  1:4 
and  1:1;  and 

Rules  of  Thumb  #1,  2  and  3  —  3, 
that  for  closest  similarity  between  cal- 
culated load  bearing  and  later  actual 
test-load  bearing  a  pile  hammer  is  used 
which  will  acquire  specified  bearing  at 
close  to  nominal  pile  refusal.  Nominal 
pile  refusal  has  been  empirically  deter- 
mined to  be  at  8  to  12  blows  per  inch. 

Bulletins  —  The  selection  of  the  op- 
timum pile  installation  tool  must  begin 
with  the  fact  that  there  is  no  universally 
applicable  tool.  If  there  were,  after  al- 
most 85  years  in  the  business,  MKT 
would  be  making  it  and  that  is  the  onlv 
tool  that  would  be  offered. 

Hammers  on  Deck  —  As  a  very  suc- 
cessful pile  driving  contractor  once  said, 
"if  anvone  plans  to  succeed  in  the  pile 
driving  business,  he  has  to  make  up  his 
mind  that  he  is  going  to  own  a  complete 
tool  box  of  hammers  and  extractors." 

Condensed  Catalog  —  For  any  par- 
ticular job,  from  that  tool  box  he  must 
take  the  highest  speed  installation  tools 
of  exactly  the  right  sizes  to  meet  the 
foregoing  rules  of  thumb  —  on  the  pre- 
sumption that  thev  will  put  the  pile  into 
the  ground  in  the  shortest  period  of 
time.  Since  all  pile  installation  equip- 
ment has  limitations  —  both  perform- 
ance limitations  and  economic  limita- 
tions — 

Montage  Pile  Jobs  —  He  must  then 
choose  the  specific  tools  to  use  bv  ex- 
ception, based  upon  the  purpose  for 
which  the  pile  is  being  driven  and  its 
specifications,  the  soil  conditions  and  the 
site  logistics. 
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V14  —  The  relatively  new  vibratory 
driver /extractors  are  phenomenally  swift. 
A  40-ft.,  10"  H-Beam  can  be  sunk  to 
grade  in  20  seconds  with  an  MKT  V14 
like  this  one  shown  on  a  sheet  pile  job 
in  Alaska. 

DA35  —  At  a  similar  site  an  MKT 
DE20,  2000-pound  ram  diesel  hammer, 
could  take  20  minutes. 

V14  at  Hospital  —  If  one  has  been 
hampered  by  restrictive  noise  codes,  the 
vibratories  are  a  pleasure  to  watch 
sliding  pile  into  the  ground  without  a 
thump. 

Caisson  Beam  —  Incorporating  hy- 
draulically  powered  jaws  which  clamp 
firmly  to  the  head  of  a  pile,  the  vibra- 
tories are  ideal  for  use  in  free-hanging 
application.  Weighing  from  about  5  to 
6  ton,  they  can  quickly  turn  even  a  light, 
hydraulic,  telescoping-boom  truck  crane 
into  a  pile  driver.  A  big  bonus! 

V5  w/Shear  Block  Suspension  —  The 
vibrators  convert  instantly  and  auto- 
matically from  a  pile  driver  to  a  pile  ex- 
tractor by  merely  tensioning  the  lift 
line. 

10B3  on  Sheet  —  The  next  fastest 
pile  driving  tool  is  the  double-acting 
hammer.  Although  double-acting  pile 
productivity  does  not  begin  to  approach 
the  best  the  vibrators  can  do. 

Under  Water  —  The  double-acting 
hammers  will  move  pile  that  have  been 
stopped  dead  by  obstructions  that  the 
vibratories  can  not  penetrate. 

9B3  on  Spud  —  The  double-acting 
hammer  has  been  in  existence  long 
enough  to  be  familiar  to  geotechnical 
design  engineers  and  has  generally  been 
rated  by  them  to  be  used  as  a  friction 
bearing  pile  load  measuring  instrument. 
V14  —  The  vibrators  have  not  yet 
been  rated  and,  thus,  accepted  as  instru- 
ments for  friction  bearing  pile. 

DA55B  —  Double-acting  hammers, 
long  available  in  steam  air  powered 
models,  are  also  available  in  diesel  mod- 
els. The  double-acting  diesels  have  the 
traditional  diesel  advantages  of  being 
self-contained  engines  free  of  the  need 
of  an  external  prime  mover  with  its 
connecting  power  valves  and  hoses.  Thev 


also  use  the  minimum  amount  of  fuel  for 
operation. 

DA35B  —  Although  diesel  hammer 
prices  are  higher  than  steam/air  ham- 
mer prices,  they  are  generally  lower  than 
the  combined  price  of  a  comparable 
steam/air  hammer  and  its  prime  mover 
and  one-fifth  the  price  of  a  comparable 
vibratory  and  its  prime  mover. 

#7  —  The  double-acting  steam/air 
hammers,  however,  run  faster  than  the 
diesels.  They  are  considerably  shorter, 
adapting  to  limited  head-room  situa- 
tions; and  they  are  easily  fitted  to  be 
operated  free-hanging.  The  smaller 
double-acting  steam  air  hammers,  such 
as  the  MKT  models  5,  6  and  7,  will 
operate  in  any  position,  even  upside 
down  to  extract  pile. 

E4  —  All  steam /air  pile  extractors 
on  the  market  are  versions  of  the  upside- 
down  McKiernan-Terry  numbered  dou- 
ble-acting hammers.  The  pure  pile  ex- 
tractors have  been  built  with  heavier 
rams  to  obtain   greater  impact  energies. 

E4  Afloat  —  They  have  been  fitted 
with  stronger  pulling  members  to  sustain 
greater  pulling  loads.  When  all  is  said 
and  done,  the  single  rule  to  follow  to 
improve  a  troublesome  pile  extracting 
operation  is:  try  driving  further  first, 
then  pull  safely  and  harder! 

"C"  Bulletin  —  To  offset  the  ten- 
dency of  the  high  impact  velocities  of 
double-acting  steam  air  hammers  to 
damage  low-compressive  strength  pile 
and  to  reduce  compressed  air  require- 
ments in  the  days  when  a  600  CFM  air 
compressor  was  a  giant,  the  compound 
and  differential  steam/air  hammers  with 
almost  equivalent  blow  rates  to  the 
double-acting  hammers  were  developed. 

DA35B  —  With  the  growth  of  the 
popularity  of  the  MKT  "DA"  convertible 
— double  to  single-acting  —  diesel  mod- 
els, eliminating  the  double-acting  high 
impact  velocity  and  high  power  con- 
sumption problems,  MKT  recently  dis- 
continued manufacturing  compound 
steam /air  hammers. 

MBBS  —  The  madam  of  the  pile  in- 
stallation tool  box  seems  to  be  the  single- 
acting    hammer,    since    the    single-acting 
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hammer  is  the  oldest  and  slowest  auto- 
matic hammer,  it  is  also  the  most  famil- 
iar to  everyone  involved  with  pile 
driving. 

MRBS  500  on  Concrete  —  In  many- 
versions,  the  observer  can  watch  the 
distance  that  the  ram  falls  each  blow. 
Multiplying  the  ram  weight  times  its 
distance  of  fall,  the  design  engineer  feels 
comfortable  in  using  the  resultant  en- 
ergy value  in  his  pile  load  bearing  cal- 
culations. He  is  really  deceiving  himself, 
however,  unless  he  knows  that  the 
hammer-timing  has  been  properly  set, 
and  he  has  a  clear  idea  of  the  character- 
istics of  whatever  is  being  used  as  cush- 
ioning material. 

OS60  —  For  heavy  pile,  single-acting 
hammers  with  adequate  ram  weights  to 
meet  the  empirical  weight  ratio  rules  are 
manufactured  which  can  be  powered  by 
available  portable  prime  movers. 

DE30B  ■ —  The  slower  blow  rate  of 
the  single-acting  hammer  avoids  the 
problems  of  deformation  and  breakage 
of  very  heavy  and  lower  strength  piles 
such  as  concrete  and  timber,  which  are 
sometimes  experienced  with  higher  blow 
rate  hammers  striking  slowly  moving 
pile. 

V14  Concrete  —  The  highest  frequen- 
cy pile  installation  tool,  the  vibrator,  is 
not  yet  available  in  sufficiently  high 
powered  sizes  in  the  U.S.A.  to  attempt 
to  sink  heavy,  low  stress  resistant  piles. 
Likewise,  double-acting  steam  air  and 
diesels  are  not  made  in  ram  weight  sizes 
for  this  class  of  work. 

MRBS  —  All  of  the  massive  offshore 
pile  are  driven  by  heavy-ram-weight, 
single-acting  hammers  with  low  blow 
rates. 

Diesel  on  Concrete  —  Single-acting 
hammers  are  generally  preferable  for 
driving  displacement  pile  through  co- 
hesive soils,  such  as  stiff  clays.  The  re- 
fusal of  such  pile  to  move  quickly 
through  cohesive  materials  —  which 
sometimes  even  cause  pile  rebound  — 
is  best  dealt  with  by  striking  the  pile 
slowly.  To  date,  the  vibratories  have 
been  almost  completely  ineffective  in 
attempting  to  penetrate  cohesive  soils. 


DE70B  —  Most  of  the  diesel  ham- 
mers used  in  the  U.S.A.  are  of  single- 
acting  design.  American-made  tools,  such 
as  the  MKT  DE70B,  have  ram  weights 
as  heavy  as  7,000  lbs. 

Delmag  Painting  —  Foreign-made 
diesels  have  been  reported  with  ram 
weights  as  high  as  30,000  pounds.  For 
their  nominal  rated  energies  single- 
acting  diesels  are  thought  to  have  the 
disadvantage  of  stalling  when  there  is 
no  driving  resistance. 

Service  Manual  —  In  a  similar  cir- 
cumstance a  steam  air  hammer  will  keep 
going,  however,  operational  instructions 
warn  against  using  it  this  wav,  since  it 
is  also  very  prone  to  damaging  itself  as 
the  pile  runs  away  from  it. 

Drop  Hammer  on  Crane  —  Of  course, 
the  slowest  and  least  expensive  of  all 
pile  driving  tools  is  the  drop  hammer. 
When  a  hammer  is  onlv  used  occasion- 
ally it  hardly  pavs  to  tie  up  a  high-speed 
automatic.  On  the  other  hand,  it  would 
be  economic  folly  for  a  contractor  to 
plan  to  use  a  drop  hammer  on  a  modern 
high   production   pile   job. 

E300  —  Since  geotechnical  design 
engineers  have  increasingly  switched 
from  insisting  that  a  pile  be  driven  for 
its  entire  penetration  to  actually  specify- 
ing that  compacted  fill,  for  instance,  be 
pre-bored  to  original  grade,  the  contin- 
uous-flight earth  auger  has  become  more 
familiar  to   geotechnical    contractors. 

HT40  —  Continuous  flight  augers  are 
offered  powered  bv  compressed  air,  hy- 
draulic and  electric.  They  can  be  readily 
spud  mounted.  They  can  also  conveni- 
ently ride  a  rail  fastened  to  the  outside 
of  a  conventional  American  U-seetion 
lead. 

HI 200  —  Earth  angers  are  usually 
sized  by  torque  and  RPM.  Commonly 
catalogued  models  now  go  to  sizes  as 
large  as  the  MKT  HI 200  HP  100 A  hy- 
draulic system  delivering  12.000  foot- 
pounds at  34  RPM.  The  H1200  has  a 
built-in  rotary  joint  and  3-inch  thru- 
opening.  Fitted  with  a  hollow  stem 
auger,  it  has  been  used  to  bore  in  and 
deposit  40-ft.  long,  16-inch  diameter,  40 
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ton  load  bearing,  east-in-place  concrete 
pile  at  a  rate  of  15  minutes  per  pile. 

SA  Hammer  —  With  so  much  said  to 
this  point,  exclusively  talking  about 
choosing  the  most  suitable  pile  installa- 
tion tool  for  a  job,  an  experienced  geo- 
technical  contractor  would  immediately 
reflect  that 

Setting  Hammer  —  the  pile  installa- 
tion tool  itself,  on  the  average,  operates 
less  than  20  percent  of  the  time  it  is  on 
the  job  site. 

Setting  Pile  —  The  remaining  average 
80  percent  of  the  time  is  utilized  in: 
moving  and  positioning  the  pile  to  be 
installed,  and  lifting  and  positioning  the 
pile  installation  tool  for  driving. 

Inspecting  Hammer  —  To  anyone 
who  has  spent  time  watching  pile  instal- 
lation operations,  it  quickly  becomes 
apparent 

Laying  Down  VIS  —  that  a  great  op- 
portunity for  a  contractor  to  reduce  his 
job  costs  is  in  reducing  the  time  of  the 
ancillary  job  tasks. 

Setting  V-18  —  After  all,  a  50  percent 
saving  on  20  percent  of  the  total  time  is 
only  an  overall  10  percent  reduction; 
whereas,  a  50  percent  saving  in  80  per- 
cent of  the  total  time  is  an  overall  re- 
duction of  40  percent. 

V14  on  Pipe  —  So,  if  the  selection  of 
the  most  suitable  pile  installation  tool  is 
worthy  of  considerable  study,  the  selec- 
tion of  the  overall  pile  installation  sys- 
tem is  worth  even  more. 

G  &  L  —  A  few  years  ago  an  in- 
spector from  the  Department  of  Defense 
came  into  the  MKT  plant  to  review  the 
military  packing  of  a  production  lot  of 
diesel  hammers  on  contract  to  the  U.S. 
Navy. 

Assembly  —  While  walking  out  to  the 
shipping  platform,  he  asked  whether 
MKT  diesel  engines  had  rubber  tire 
wheels.  It  was  immediately  evident,  of 
course,  that  he  wasn't  from  the  con- 
struction battalion. 

DA35  Parts  —  Although  pile  driving 
hammers  are  engines  —  very  simple  one- 
cylinder  engines:  steam  engines,  air 
engines  or  diesel  engines  — 

DA35    on    Ground    —   Thev    do    not 


come  equipped  with  wheels,  nor  can 
they  lift  themselves. 

Skid  Rig  —  The  basis  of  a  pile  driver, 
then,  must  be  some  form  of  carrier  and 
lifting  device.  Not  too  long  ago,  and 
even  still  in  many  underdeveloped 
countries,  the  basic  carrier  for  a  pile 
driver  was  a  sled  carrying:  a  hoisting 
engine,  prime  mover,  pile  and  pile  in- 
stallation tool  positioning  device  and  the 
pile  installation  tool  itself.  Commonly 
referred  to  as  a  "skid  rig"  in  the  U.S.A., 
abroad  it  is  usually  called  a  "pile  frame." 

Floating  Driver  —  The  one  example 
of  that  classic  pile  driver  still  seen  in 
America  is  the  floating  pile  rig  used  by 
marine  contractors. 

Crawler  Pile  Driver  —  More  com- 
monly now  in  the  U.S.A.,  the  basis  of  a 
pile  driver  is  a  crawler  crane.  For  best 
stability  in  rough  terrain,  it  will  often  be 
equipped  with  extra  long  and  wide 
spaced  crawlers.  For  full  versatility,  it 
will  be  a  three  drum  machine.  Only  a 
few  years  ago,  up  to  50-ton  lift  capacity 
was  considered  adequate. 

Crawler  w/Extended  Leads  —  Con- 
tractors specializing  in  pile  driving  are 
now  more  likelv  to  use  70  to  100  ton 
capacity  machines.  The  increased  length 
and  weight  of  pile  being  driven,  the 
sophistication  of  the  pile  and  driver  sup- 
port structure  and  larger  and  heavier 
hammers  have  dictated  the  requirement 
for  higher  capacity  handling  equipment. 

Derrick  Barge  —  With  a  minimum  of 
a  350-ton  capacity  floating  derrick  barge 
as  standard  operating  equipment  for  oil 
drilling  platform  installation  and  pipe 
laying  operations  for  offshore  oil  wells, 
there  would  seem  to  be  little  lift-capacity 
problem  in  fitting  the  barges  as  gigantic 
floating  pile  rigs.  Yet,  encumbering  a 
derrick  barge  with  a  conventional  per- 
manent pile  hammer  lead  arrangement 
would  severely  limit  its  capability  to 
perform  other  offshore  lifting  operations 
and  thus  the  possibility  of  satisfactorily 
amortizing  its  enormous  cost.  Further, 
driving  pile  at  a  specific  location  on  a 
precise  driving  angle  from  a  floating  pile 
rig  rolling  in  the  open  ocean  would  be 
impossible. 
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Offshore  Jacket  —  As  marine  contrac- 
tors long  have  done  to  install  Bay  bridge 
and  causeway  pile  bents,  the  answer 
lies  in  providing  a  template  or  frame  to 
hold  a  preset  pile  firmly  enough  posi- 
tioned to  support  a  hammer  freely 
sitting  and  operating  atop  the  pile. 

Jacket  Set  —  Prefabricated  ashore, 
floated  to  and  turned  up  to  rest  on  the 
ocean  bottom  on  site,  the  offshore  plat- 
form structure  itself  is  designed  to  serve 
as  a  pile  template.  With  the  vertical 
columns,  or  legs,  of  the  structure  formed 
of  open  pipe  slightly  larger  than  the 
four  to  six  foot  diameter  pile,  they  rigid- 
ly support  the  pile  lifted  and  slipped 
through  them  by  the  derrick  crane. 

MRBS  7000  —  Returning  to  its  own 
deck,  the  derrick  barge  crane  hook  then 
picks  up  a  mammoth  hammer  such  as 
the  Koehring  Menck  Model  7000  with  a 
155,000  pound  ram  delivering  up  to 
614,000  foot-pounds  40  times  a  minute. 
With  its  anvil  and  its  offshore  guide  cage 
the  Model  7000  hammer  svstem  is  a 
575,000  pound  load. 

MRBS  on  Pile  —  The  free-hanging 
hammer  is  held  centered  upon  the  pile 
by  a  close-fitting  step  on  its  anvil  block 
socketed  into  the  pipe  pile  and  is  kept 
in  vertical  alignment  with  the  pile 
through  the  loose  couple  of  the  floating 
guide-cage  simultaneously  surrounding 
the  hammer  and  the  pile. 

V5  —  The  use  of  a  free-hanging  pile 
installation  tool  has  long  been  the  fastest 
way  to  convert  any  lifting  device  to  a 
pile  driver.  The  requirements  for  use  of 
a  free-hanging  pile  installation  tool  are, 
however, 

Setting  Template  —  that  falsework 
must  be  constructed  or  a  template  pre- 
fabricated and  set  at  the  site  which  will 
be  capable, 

Template  Set  —  not  only  of  holding 
the  pile  rigidly  in  position  during  driv- 
ing,  but  also   of  holding  the  pile   while 

V18  on  Sheet  ■ —  the  pile  installation 
tool  is  operating  atop  of  it.  The  pile  in- 
stallation tool  must  be  fitted  with  a 
proper  anvil,  drive  cap,  helmet  or  set 
of  jaws  to  keep  it  centered  on  the  pile 
as  well  as 


MRBS  1500  on  Pile  —  an  adequate 
extension  device,  such  as  a  pipe  sleeve 
for  round  pipe  or  timber  or  pants  for 
steel  sheet  pile,  to  keep  the  pile  installa- 
tion tool  in  perfectly  aligned  position 
during  driving,  free-hanging  pile  installa- 
tion tool  operation  has  a  side  benefit. 

V5  on  Hydraulic  Boom  —  Since  the 
lifting  device  is  used  to  independently 
lift  and  pre-set  the  pile  and  then  inde- 
pendently lift  the  free-hanging  pile  in- 
stallation system,  its  lifting  capacity  need 
be  only  sufficient  to  lift  the  heavier  of 
the  two  loads  at  the  required  radius  of 
operation.  A  lower  capacity  lifting  de- 
vice will  usually  be  a  lighter  weight  ma- 
chine and  thus,  often  an  absolute  neces- 
sity in  working  in  low  load  bearing  soil 
site  situations. 

Spud  —  Lift  capacity  requirements  of 
a  pile-driving  crane  carrier  can  be  held 
down  while  still  emploving  a  sort  of 
leader  to  hold  a  hammer  and  pile 
aligned. 

DA55  on  Sheet  —  A  swinging  spud, 
formed  by  a  10  or  12  inch  H-Beam,  can 
provide  a  rail  on  which  a  hammer  can 
ride  and  hold  both  hammer  and  pile  in 
a  straight  line  while  driving. 

Lead  Drawing  —  A  slightly  more 
sophisticated  arrangement,  with  an  im- 
provement upon  resistance  to  rotation 
about  its  own  axis,  is  a  swinging  lead 
with  stabbing  points. 

Swinging  Lead  —  Stabbed  into  the 
ground,  the  swinging  lead  is  fixed  at  two 
bottom  points  and  can  be  leaned  into 
position  to  hold  the  hammer  and  pile 
aligned  in  the  specified  driving  position. 

Swinging  Lead  —  Both  the  spud  and 
the  swinging  lead  have  an  inherent  dis- 
advantage. They  generally  require  a 
three-drum  crane  to  provide  a  line  each: 
to  hold  the  spud  or  lead,  to  hold  the 
hammer,   and  to   lilt    the   pile. 

Tag  Line  —  The  necessity  for  a  third 
line  can  be  eliminated  by  using  a  pile 
tag  line  fastened   to  the  hammer. 

Boom  Spud  -  The  alternate1  is  to 
fasten  the  spud  or  swinging  lead  to  the 
crane  boom  point. 

Drawing  —   This   arrangement    is   the 
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beginning  of  the  fixed  underhung  lead 
configuration. 

Bottom  Brace  —  It  is  completed  by 
adding  spreader  bars  or  a  bottom  brace 
between  the  lower  end  of  the  lead  and 
near  the  boom  hinge  pins. 

Extended  Lead  —  To  obtain  increased 
crane  capacity  by  using  a  shorter  crane 
boom  and  yet  still  be  able  to  drive  pile 
longer  than  the  boom  itself,  the  fixed 
lead  can  be  extended  above  the  boom 
point. 

Extended  Lead  Drawing  — ■  If  a  uni- 
versal joint  is  added  at  the  boom  point 
and  the  bottom  brace  is  equipped  with 
a  moonbeam, 

Moonbeam  —  the  extended  lead  can 
be  battered  fore  and  aft,  side  to  side  or 
even  at  a  compound  angle. 

Railroad  Rig  —  As  a  substitute  for  a 
wide,  space-consuming  moonbeam,  a 
McKiernan-Terry  engineer  some  years 
ago  devised  the  parallelogram  bottom 
brace.  Where  right-of-way  widths  are 
limited,  as  on  railroads,  with  whom  it  is 
very  popular,  it  fills  a  specific  need. 

Japanese  Rigs  —  In  Holland  and 
Japan,  where  site  ground  bearing  is  fre- 
quently marginal  even  to  support  a  45- 
ton  crane,  let  alone  a  full  pile  driving 
rig,  the  solution  to  maximizing  the  ca- 
pacity of  cranes  for  pile  driving  has  been 
to  minimize  the  boom  point  radius  by 
removing  the  crane  boom  entirely. 

Mast  Pile  Driver  —  A  mast  type 
leader  is  fastened  at  the  boom  hinge  pin 
and  supported  by  hydraulic  powered 
backstays  which  are  adjusted  to  plumb 
or  set  the  leader  in  batter  tight  into  the 
crane  center  of  rotation. 

V5  and  V14  in  Atlantic  City  —  The 
varieties  of  ways  equipment  can  be 
selected  and  outfitted  to  achieve  the 
most  desirable  pile  driving  system  are  as 
infinite  as  the  peculiarities  of  the  differ- 
ent geotechnical  construction  jobs  one 
undertakes. 

Mil  Rig  —  For  instance,  a  miniature 
pile  rig  composed  of  a  fifteen  ton  truck 
crane,  a  lightweight  set  of  leads  and 

DE10  Bulletin  —  An  MKT  DE10 
diesel  hammer  serves  as  handy,  standard 


equipment  for  the  U.S.  Army  Corps  of 
Engineers. 

Hard  Hat  Sign  —  In  this  day  and  age 
the  possibilities  for  originality  are  essen- 
tially  only  limited  by  safety  — 

Safety  Sign  —  Safety  for  employees, 
for  the  public  and  for  one's  own  and 
others'  property.  Of  course,  as  we  all 
know, 

OSHA,  Noise  —  with  much  new  fed- 
eral legislation  in  this  area,  considering 
safety  can  sometimes  seem  like  a  law- 
yer's nightmare.  Yet  it  must  always  be 
a  prime  consideration  when  devising  a 
new  pile  installation  system. 

Conclusion 

H-Beam  Pile  —  The  overall  objective 
for  the  geotechnical  contractor  remains 
to  sink  each  pile  to  its  specified  location, 
without  damage,  in  the  least  amount  of 
time. 

Pile  System  —  That  requires  a  pile 
installation  system  selected  with  consid- 
eration of  all  elements  of  the  job:  the 
pile  which  is  to  be  sunk: 

Soil  —  the  soil  through  which  it  is 
going; 

Job  Site  —  the  nature  of  the  job  site; 

Barge  Job  —  the  pile  driver  best 
suited  to  the  job,  the  pile  installation 
tool  or  tools, 

Railroad  Driver  —  the  positioning  and 
holding  method  to  be  employed,  and 
all  the  accessory  items. 

Two  Koehring  Pile  Rigs  —  The  plan- 
ning and  assembly  of  the  best  systems 
for  a  particular  contractor's  job  is  his 
stock-in-trade.  These  comments,  of  nec- 
essity, then,  have  had  to  be  general. 

Cartoon  —  As  an  experienced  old 
dock  builder  once  said  —  with  a  bit 
more  colorful  phraseology  —  "Son!  Any- 
body who  ever  tells  you  he's  got  all  the 
answers  about  pile  driving  is  either  a 
con  man  or  an  idiot!" 

Thank  you! 

President  Iwinski:  Thank  you,  Mr. 
Chambers,   for  a  very   informative  talk. 
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This  now  completes  our  conference 
program.  And  also  marks  the  last  time 
I  will  appear  before  you  as  your  presi- 
dent. I  want  to  express  my  deep  appre- 
ciation for  the  enthusiastic  support  I 
have  received  from  the  membership,  di- 
rectors, and  officers  of  the  Association, 
our  competent  secretary  and  staff.  I 
know  that  my  successor  will  enjoy  the 
same  fine  support  I  have  had  over  the 
past  year. 

You  have  heard  the  names  of  the 
nominees  presented  by  the  Nominating 
Committee  earlier  this  morning.  Are 
there  any  further  nominations  from  the 
floor? 

Since  there  are  none,  I  will  accept  a 
motion  that  the  list  submitted  by  the 
Nominating  Committee  be  elected 

Motion  was  made,  seconded  and 
voted  unanimously. 

Mr.  Sturm,  as  newly  elected  president 
of  our  Association  will  you  please  come 
forward. 

Will  the  representative  of  REMSA 
please  come  forward  to  greet  our  new 
president. 

Acceptance 

Mr.  Sturm:  It  is  with  a  deep  sense  of 
pride  and  humility  that  I  accept  the 
honor  of  serving  as  President  of  your 
Association  for  the  next  year.  I  will  make 
every  effort  to  continue  the  excellent 
programs  instituted  by  the  succession  of 
capable  presidents  who  have  served  be- 
fore me.  We  have  always  been  fortunate 
to  have  outstanding  officers  and  directors 
to  guide  the  affairs  of  this  Association 
and  the  slate  you  have  elected  today  is 
no  exception. 

The  continued  success  of  any  associa- 
tion is  highly  dependent  upon  the  in- 
terest,  participation  and   contribution   of 


all  of  its  members.  I,  therefore,  encour- 
age all  of  you  to  become  more  greatly 
involved  in  the  preparation  of  the  re- 
ports to  be  presented  at  our  future  con- 
ferences. I  am  sure  you  will  find  that 
you  will  derive  more  than  you  con- 
tribute. 

The  84th  Annual  Meeting  of  this 
Association  will  be  held  from  October 
15th  through  October  18th  at  the  World 
Congress  Center  in  Atlanta,  Georgia. 
This  will  be  first  time  in  38  years  that 
our  annual  meeting  will  be  held  in  a 
location  other  than  Chicago.  This  will 
also  be  an  exhibit  year  and  REMSA  '79 
promises  to  be  an  excellent  opportunity 
to  observe  some  of  the  advancements 
made  in  railroad  maintenance  products 
and  equipment.  The  success  of  this  meet- 
ing may  well  shape  the  future  for  our 
Association.  I  hope  to  see  all  of  you  in 
Atlanta  in   79. 

My  first  official  act  as  President  of 
your  Association  is  personally  a  most 
satisfying  one.  It  is  my  privilege  to  rec- 
ognize the  long  hours  of  dedicated  serv- 
ice of  our  Immediate  Past  President, 
Jerry  Iwinski,  and  to  present  to  him  a 
plaque  commemorating  his  service  to  the 
Association.  Jerry,  please  accept  this 
plaque  as  an  expression  of  our  apprecia- 
tion for  the  outstanding  job  you  did  in 
leading  our  Association  for  the  last  year. 
I  am  glad  we  will  be  able  to  continue  to 
benefit  from  your  knowledge  and  experi- 
ence as  a  Past  President. 

Are  there  any  other  matters  which 
should  be  brought  before  this  confer- 
ence? 

I  now  declare  the  83rd  Annual  Con- 
ference of  the  American  Railway  Bridge 
and  Building  Association  to  be  ad- 
journed. 

Will  the  members  of  the  Executive 
Committee  please  assemble  at  the  front 
of  the  room  for  a  brief  meeting. 
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2nd  V.-Pres 
3rd  V.-Pro<=. 
4th  V.-Pres. 
Secretary .  . 
Treasurer .  . 


Executive 
Members 


1907-1908 

R.  H.  Reid 
J.  P.  Cantv 
H.  Rettinghouse 
F.  E.  Schall 
W.  0.  Eggleston 
S.  F.  Patterson 
C.  P.  Austin 
A.  E.  Killam 
J.  S.  Lemond 
C.  W.  Richey 
T.  S.  Leake 
W.  H.  Finley 
J.  N.  Pen  well 


1908-1909 


J.  P.  Canty 
H.  Rettinghouse 
F.  E.  Schall 
J.  S.  Lemonu 
A.  E.  Killam 
S.  F.  Patterson 
C.  P.  Austin 
J.  N.  Penwell 
Willard  Beahan 
F.  B.  Scheetz 
W.  H.  Finley 
L.  D.  Hadwen 
T.  J.  Fullem 


1909-1910 


H.  Rettinghouse 
J.  S.  Lemond 
F.  E.  Schall 
A.  E.  Killam 
J.  N.  Penwell 
C.  A.  Lichty 
J.  P.  Canty 
W.  Beahan 
F.  B.  Scheetz 
L.  D.  Hadwen 
T.  J.  Fullem 

,  G.  Aldrich 

I  P.  Swenson 


1910-1911 


H.  Rettinghouse 

F.  E.  Schall 
A.  E.  Killam 
J.  N.  Penwell 
L.  D.  Hadwen 
C.  A.  Lichty 
J.  P.  Canty 
T.  J.  Fullem 

G.  Aldrich 
P.  Swenson 
G.  W.  Rear 

W.  0.  Eggleston 
W.  F.  Slcffens 
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Past  Officers 
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President .  .  , 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres.. 
4th  V.-Pres.. 
Secretary .  .  . 
Treasurer.  .  . 


Executive 

Members 


1911-1912 


F.  E.  Schall 
A.  E.  Killam 
J.  N.  Penwell 
L.  D.  Hadwen 
T.  J.  Fullen 
C.  A.  Lichty 
J.  P.  Cantv 

G.  Aldrich 
P.  Swenson 
G.  W.  Rear 
W.  F.  Steffens 
E.  B.  Ashby 

W.  0.  Eggleston 


1912-1913 


A.  E.  Killam 
J.  N.  Penwell 
L.  D.  Hadwen 
T.  J.  Fullem 
G.  Aldrich 
C.  A.  Lichty 
J.  P.  Canty 
G.  W.  Rear 
W.  F.  Steffens 
E.  B.  Ashby 
C.  E.  Smith 
S.  C.  Tanner 
Lee  Jutton 


J.  N.  Penwell 
L.  D.  Hadwen 
G.  Aldrich 
G.  W.  Rear 
C.  E.  Smith 
C.  A.  Lichty 
J.  P.  Cantv 
W.  F.  Steffens 
E.  B.  Ashby 
S.  C.  Tanner 
Lee  Jutton 
W.  F.  Strouse 
C.  R.  Knowles 


1914-1915 


L.  D.  Hadwen 
G.  Aldrich 
G.  W.  Rear 
C.  E.  Smith 

E.  B.  Ashby 
C.  A.  Lichty 

F.  E.  Weise 
W.  F.  Steffens 
S.  C.  Tanner 
Lee  Jutton 

F.  F.  Strouse 
C.  R.  Knowles 
A.  Ridgway 


1915-1916 

1916-1917 

1917-1918 

1918-1919 

President 

G.  W.  Rear 

C.  E.  Smith 

S.  C.  Tanner 

Lee  Jutton 

1st  V.-Pres 

C.  E.  Smith 

E.  B.  Ashby 

Lee  Jutton 

F.  E.  Weise 

2nd  V.-Pres 

E.  B.  Ashby 

S.  C.  Tanner 

F.  E.  Weise 

W.  F.  Strouse 

3rd  V.-Pres 

S.  C.  Tanner 

Lee  Jutton 

W.  F.  Strouse 

C.  R.  Knowles 

4th  V.-Pres 

Lee  Jutton 

F.  E.  Weise 

C.  R.  Knowles 

A.  Ridgway 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

r 

F.  E.  Weise 

W.  F.  Strouse 

A.  Ridgway 

J.  S.  Robinson 

W.  F.  Strouse 

C.  R.  Knowles 

J.  S.  Robinson 

J.  P.  Wood 

Executive 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

A.  B.  McVay 

Members                       | 

A.  Ridgway 

J.  S.  Robinson 

D.  C.  Zook 

J.  H.  Johnston 

J.  S.  Robinson 

J.  P.  Wood 

A.  B.  McVay 

E.  T.  Howson 

I 

J.  P.  Wood 

D.  C.  Zook 

J.  H.  Johnston 

C.  W.  Wright 

1919-1920 

1920-1921 

1921-1922 

1922-1923 

President 

F.  E.  Weise 

W.  F.  Strouse 

C.  R.  Knowles 

Arthur  Ridgway 

1st  V.-Pres 

W.  F.  Strouse 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

2nd  V.-Pres 

C.  R.  Knowles 

A.  Ridgway 

J.  S.  Robinson 

J.  S.  Robinson 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

4th  V.-Prcs 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

F.  E.  Weise 
E.  T.  Howson 

F.  E.  Weise 
F.  C.  Baluss 

f 

J.  P.  Wood 

C.  W.  Wright 

A.  B.  McVay 

A.  B.  McVay 

J.  H.  Johnston 

Maro  Johnson 

Directors                              I 

J.  H.  Johnston 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

1 

E.  T.  Howson 

E.  T.  Howson 

F.  C.  Baluss 

S.  D.  Corey 

C.  W.  Wright 

J.  H.  Johnston 

Maro  Johnson 

W.  B.  Hotson 

I 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

P.  N.  Nelson 

1923-1924 

1924-1925 

1925-1926 

1926-1927 

President 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

1st  V.-Pres 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

2nd  V.-Pres 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

3rd  V.-Pres 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

4th  V.-Pres 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichtv 

C.  A.  Lichty 

Asst.  Sec 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

f 

S.  T.  Corey 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  B.  Hotson 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

Directors                            1 

P.  N.  Nelson 

E.  L.  Sinclair 

P.  N.  Nelson 

P.  F.  Dalstrom 

1 

J.  S.  Huntoon 

C.  S.  Heritage 

\.  I.  Gauthier 

W.  T.  Krausch 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

R.  C.  Bardwcll 

I 

*•".  L.  Sinclair 

P.  N.  Nelson 

O.  F.  Dalstrom 

H.  I.  Beniamin 

President .  . 
1st  V.-Pres. 
2nd  V.-Pres 
3rd  V.-Pres 

4th  V.-Pres. 
Sec.-Treas. . 
Asst.  Sec. .  . 


1927-1928 


F.  C.  Baluss 
Maro  Johnson 
J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
C.  A.  Lichtv 
F.  E.  Weise 
W.  T.  Krausch 
R.  C.  Bardwcll 
H.  I.  Benjamin 
R.  C.  Henderson 
T.  H.  Strate 
J.  S.  Ekev 


1928-1929 


Maro  Johnson 
J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Cauthier 
H.  I.  Benjamin 
C.  A.  Lichty 

F.  E.  Weise 

R.  C.  Henderson 
J.  S.  Ekey 
T.  H.  Strate 

G.  A.  Rodman 
W.  A.  Batey 
F.  W.  Hillman 


1929-1930 


J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
H.  T.  Beniamin 
\V.  T.  Krausch 
C.  A.  Lichty 

G.  A.  Rodman 
W.  A.  Batev 
F.  W.  Hillman 
E.  C.  Neville 
H.  H.  Best 
J.  F..  King 


1  o.fo-  !«>.{  | 


C.  S.  Heritage 

A.  I.  Gauthier 
H.  I.  Benjamin 
W.  T.  Krausch 
T.  H.  Slrate 
C.  A.  Lichty 

F.  C.  Neville 

H.  H.  Best 
J.  E.  King 
A.  B.  Scowden 
W.  A.  Baiev 
L.  C.  Smith 
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Past  Officers 


1934-1935 

1935-1936 

1936-1937 

1937-1938 

President 

H.  I.  Benjamin 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

1st  V.-Pres 

T.  H.  Strata 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

2nd  V.-Pres 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

W.  S.  Lacher 

F.  H.  Masters 

C.  A.  J.  Richards 

C.  A.  J.  Richards 

4th  V.-Pres 

W.  R.  Roof 

C.  A.  J.  Richards 

W.  S.  Lacher 

F.  H.  Cramer 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

f 

C.  M.  Burpee 

A.  L.  McCloy 

W.  R.  Roof 

B.  R.  Meyers 

W.  A.  Batey 

R.  P.  Luck 

T.  P.  Soule 

G.  S.  Crites 

Directors 

L.  C.  Smith 

H.  H.  Best 

F.  H.  Cramer 

R.  E.  Dove 

i 

C.  A.  J.  Richards 

W.  R.  Roof 

B.  R.  Meyers 

T.  P.  Soule 

A.  L.  McCoy 

T.  P.  Soule 

G.  S.  Crites 

A.  Chinn 

R.  P.  Luck 

F.  H.  Cramer 

R.  F.  Dnve 

L.  C.  Bvrd 

1938-1939 

1939-1940 

President 

Armstrong  Chinn 

\ 

E.  Bechtelheimer 

1st  V.-Pres 

F.  H.  Cramer 

F. 

H.  Cramer 

2nd  V.-Pres 

A.  E.  Bechtelheimer 

H 

M.  Church 

3rd  V.-Pres 

H.  M.  Church 

R. 

E.  Dove 

4th  V.-Pres 

R.  E.  Dove 

F. 

H.  Soothill 

Sec.-Treas 

C.  A.  Lichty 

C. 

A.  Lichty 

r 

L.  G.  Bvrd 

B. 

R.  Mevers 

W.  R.  Ganser 

W 

.  Walkden 

Directors                               J 

F.  H.  Soothill 

A. 

S.  Krefting 

1 

B.  R.  Mevers 

A 

M.  Knowles 

W.  Walkden 

L. 

G.  Bvrd 

A.  P.  Kreftin? 

v 

L.  Miner 

1940-1941 


H.  M.  Church 
R.  E.  Dove 

F.  A.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 

F.  0.  Whiteman 
F.  E.  Weise 
N.  D.   Howard 
L.  G.  Bvrd 
K.  L.  Miner 
R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 


R.  E.  Dove 

F.  H.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 
N.  D.  Howard 

A.  G.  Shaver 
F.  E.  Weise 
R.  E.  Caudle 
I.  A.  Moore 
\V.  A.  Sweet 
J.  L.  Varker 
L.  E.  P-yser 
Martin  Meyer 


President.  .  , 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres.. 
Secretary .  .  . 


Treasurer .  . 
Treasurer 
Emeritus 


t  To  November  1,  1962      t 


1942-1943 


G.  S.  Crites 
R.  E.  Caudle 
A.  M.  Knowles 
N.  D.  Howard 
J.  L.  Varker 
A.  G.  Shavert 
Lorene  Kindredt 
Elino-  V.  Hrffern 
F.  E.  Weise 


M.  Meyer 

L.  E.  Peyser 

K.  L.  Miner 

F.  G.  Campbell 

J.  S.  Hancock 

L.  C.  Winkclhaus 

To  February  1,  1943 


1943-1944 


J.  L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elinor  V.  Heffern 


C.  R.  Knowles 
F.  E.  Weise 

W.  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


1944-1943 


J.  L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elisc  LaChance 


C.  R.    Knowles 
F.  E.  Weise 

W.  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


1945-1946 


N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
E.  H.  Barnhart 
W.  F.  Martens 
Elise  LaChance 


C.  R.    Knowles 


A.  B.  Chapman 
W.  A.  Huckstep 
F.  R.  Spofford 
Guv  E.  Martin 

B.  R.  Meyers 
L.  E.  Peyser 


1946-1947 

1947-1948 

1948-1949 

1949-1950 

President 

F.  G.  Campbell 

J.  S.  Hancock 

E.  H.  Barnhart 

W.  F.  Martens 

1st  V.-Pres 

J.  S.  Hancock 

E.  H.  Barr.hart 

W.  F.  Martens 

W.  A.  Huckstep 

2nd  V.-Pres 

W.  A.  Huckstep 
Guv  E.  Martin 
F.  R.  Spofford 
Elise  LaChance 
L.  C.  Winkelhaus 
Lee  Mayfield 

Guy  E.  Martin 
F.  R.  Spofford 
Lee  Mayfield 
Elise  LaChance 
L.  C.  Winkelhaus 
H.  M.  Harlow 

3rd  V.-Pres 

W.  F.  Martens 
W.  A.  Huckstep 
Elise  LaChance 
C.  R.  Knowles 
Guy  E.  Martin 

W.  A.  Huckstep 
G.  E.  Martin 
Elise  LaChance 
C.  R.  Knowles 
H.  M.  Harlow 

4th  V.-Pres 

r 

B.  R.  Meyers 

H.  B.  Christianson 

F.  M.  Misch 

V.  E.  Engman 

I)  ireetors 

L.  E.  Peyser 

F.  R.  Spofford 

W.  D.  Gibson 

G.  W.  Benson 

1 

H.  M.  Harlow 

Lee  Mavfield 

H.  M.  Harlow 

F.  M.  Misch 

H.  B.  Christianson 

Franz  M.  Misch 

V.  E.  Engman 

L.  R.  Morgan 

i 

r-\  R.  Spofford 

W.  D.  Gibson 

G.  W.  Benson 

J.  A.  Jorlett 

1950-1951 

1951-1952 

1952-1953 

1953-1954 

\V.   A.  Huckstep 
Guv  E.  Martin 
F.  R.  Spofford 

(,..      1  .  Ma:tin 
F.  R.  Spofford 
Lee  Mavfield 

F.  R.  Spofford 
Lee  Mavfield 
H.  M.  Harlow 

lee  Mavfi-ld 

1st  V.-Pres 

H.  M.  Harlow 

2nd  V.-Pres 

J.  A.  Jorlett 

3rd  V.-Pres 

H    M    Harlow 

4th  V.-Pres 

H.  M.  Harlow 

J.  A.  Jorlett 

R.  R.  Gunderson 

W.  H.  Huffman 

Elise  LaChanc« 

Elise  I  aChance 

Elise  LaChance 

1  .  C.  Winkelhaus 
F.  M.  Misch 

I..  C.  Winkelhaus 
M.  H.  Dick 

T  .  C.  Winkelhaus 
W.  H.  Huffman 

L.  C.  Winkelhaus 
M.  H.  Dick 

r 

1..  R.  Morean 

R.  R.  Gunderson 

L.  R.  Morean 

J.  F.  Warrenfells 

J.  A.  Jorl   tt 

J.  F.  Warrenfells 

B.  M.  Stephens 

G.  Switzer 

i 

M.  H.  Dick 

W.  H.  Huffman 

M.  H.  Dick 

B.  M.  Stephens 

R.  R.  Gunderson 

L.  R.  Morgan 

J.  F.  Warrenfells 

■•'.  H.  Bung- 

J.  F    Ws-rrnfell* 

R.  M.  Stephens 

C.  Switzer 

E.  R.  Sch'af 

Past  Officers 
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1954-1955 

1955-1956 

1956-1957 

1957-1958 

H.  M.  Harlow 
J.  A.  Jorlett 

J.  A.  Jorlett 

R.  R.  Gunderson 

R.  R.  Gunderson 
W.  H.   Huffman 

1st  V.-Pres 

M.  H.  Dick 

2nd  V.-Pres 

R.  R.  Gunrierson 

W.  H.  Huilman 

M.  H.  Dick 

B.  M.  Stephens 

3rd  V.-Pres 

W.  H.  Huffman 

M.  H.  Hick 

B.  M.  Stephens 

H.  D.  Curie 

B.  M.  Stephens 

H.  D.  Curie 

Secretary 

Elise  LaChance 

Elise  LaChance 

Elis"  LaChance 

Elise  LaChance 

L.  C.  Winkelhause 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

r 

B.  M.  Stephens 

J.  F.  Warrenfells 

W.  H.  Bunge 

G.  W.  Benson 

W.  H.  Bunge 

H.  D.  Curie 

E.  R.  Schlaf 

J.  M.  Lowry 

Directors 

E.  R.  Schlaf 

J.  M.  Lowiy 

G.  W.  Benson 

H.  H.  Matthews 

1 

J.  F.  Warrenfells 

W.  H.  Bunge 

J.  M.  Lowry 

T.  M.  von 

H.  D.  Curie 

E.  R.  Schlal' 

T.  M.  von 

Sprecken 

J.  M  Lowry 

G.  W.  Benson 

Sprecken 
H.  A.  Matthews 

W.  H.  Bunge 
E.  R.  Schlaf 

President .  . 
1st  V.-Pres. . 
2nd  V.-Pres. 
3rd  V.-Pres. 
Secretary .  .  . 
Treasurer.  . 


1958-1959 


M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
Ruth  Weggeberg 
L.  C.  Winkelhaus 
J.  M.  Lnwry 
R.  C.  Baker 
W.  H.  Bunge 
E.  R.  Srhlaf 
H.  A.  Matthews 
V.  J.  H  ,hl.ard 


1959-1960 


B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
J.  M.  Lowry 
Ruth  Weggeberg 
L.  C.  Winkelhause 
W.  H.  Bunse 
E.  R.  Schlaf 
II.    \.  Matthews 
M.  J.  Hubbard 
R.  C.  Baker 
R.  H.  Miller 


1960-1961 

H.  D.  Curie 
G.  W.  Benson 
J.  M.  Lowry 
E.  R.  Schlaf 
Ruth  Weggeberg 
I  .  C.  Wink»lhaus 
H.  A.  Matthews 
M.  J.  Hubbard 
R.  C.  Baker 
R.  H.  Miller 
Shirlrv  White 
H.  M.  Wilson 


1961-196? 

G.  W.  Benson 
J.  M.  Lowry 

E.  R.  Schlaf 

H.  A.  Matthews 
Ruth  Weggeberg 
L.  C.  Winkelhause 
R.  C.  Baker 
R.  H.  Miller 
Shirley  White 
H.  M.  Wilson 
R.  D.  Hellweg 

F.  W.  Hutcheson 


President .  . 
1st  V.-Pres. 
2nd  V.-Pres. 
3rd  V.-Pres. 
Secretary  .  . 
Treasurer.  . 


1962-1963 


J.  M.  Lowry 
E.  R.  Schlaf 
H.  A.  Matthews 
R.  C.  Baker 
Ruth  Weggeberg 
L.  C.  Winkelhaus 
Shirl  v  White 
H.  M.  Wilson 
R.  D.  Hellweg 
v .  W.  Hutcheson 
W.  F.  Armstrong 
J.  W.  DeValle 


1963-1964 

E.  R.  Schlaf 
R.  C.  Baker 
Shir'.e*-  White 
H.  M.  Wilson 
Ruth  Weggeberg 

E.  F.  Snyder 
R.  D.  Hellweg 

F.  W.  Hutcheson 
W.  F.  Armstrong 
I.  W.  D,  Valle 

J.  A.  Goforth 
E.  R.  Simmons 


1964-1965 


R.  C.  Baker 
H.  M.  Wilson 
R.  D.  Hellweg 
J.  W.  DeValle 
Ruth  Weggeberg 
E.  F.  Snyder 
W.  F.  Armstrong 
J.  S.  Ellis 
J.  A.  Goforth 
E.  R.  Simmons 
N.  D.  Brvant 
A.  R.  Dahlberg 


1965-1966 


H.  M.  Wilson 
R.  D.  Hellweg 
J.  W.  DeValle 
W.  F.  Armstrong 
Ruth  Weggeberg 
E.  F.  Snyder 
J.  A.  Goforth 
E.  R.  Simmons 
N.  D.  Brvant 
A.  R.  Dahlberg 
J.  S.  Ellis 
T.  L.  Fuller 


1966-1967 

1967-1968 

1968-1969 

1969-1970 

President 

R.  D.  Hellweg 

J.  W.  DeValle 

W.  F.  Armstrong 

J.  A.  Goforth 

1st  V.-Pres 

J.  W.  DeValle 

W.  F.  Armstrong 

J.  A.  Goforth 

A.  R.  Dahlberg 

2nd  V.-Pres 

W.  F.  Armstrong 

J.  A.  Goforth 

A.  R.  Dahlberg 

T.  L.  Fuller 

A.  R.  Dahlberg 

T.  L.  Fulle 

N.  D.  Brvant 

Ruth  Weggeberg 
W.  H.  Huffman 

Ruth  Wegg-berg 
W.  H.  Huffman 

Ruth  Weggeberg 
W.  H.  Huffman 

W.  H.  Huffman^ 

N.  D.  Bryant 

J.  S.  Ellis 

N.  F.  Lucas 

W.  H.  Rankin 

A.  R.  Dahlberg 

T.  L.  Fuller 

W.  L.  Short 

E.  E.  Runde 

H.  F.  Lucas 

R.  A.  Youngblood 

C.  E.    Wachter 

T.  A.  Reynolds 

J.  S.  Ellis 

H.  F.  Lucas 

A.  C.  Jone9 

Directors 

T.  L.  Fuller 

W.  L.  Short 

W.  H.  Rankin 

J.  R.  Williams 

R.  A.  Youngblood 

C.  E.  Wachter 

E.  E.  Runde 

J.  W.  Chambers 

\  .  D.  Raessler 

A.  C. Jone9 

T.  A.  Revnolds 

R.  E.  Frame 

W.  L.  Short 

W.  H.  Rankin 

J.  J.  Ridgeway 

J.  C.  Hobbs 

C.  E.  Wachter 

E.  E.  Runde 

J.  R.  Williams 

President .  . 
1st  V.-Pres. 
2nd  V.-Pres 
3rd  V.-Pres. 
Secretary  .  . 
Treasurer .  . 


1970-1971 


A.  R.  Dahlberg 
T.  L.  Fuller 
N.  D.  Bryant 
E.  E.  Runde 
Ann  Wilson 
W.  H.  Huffman 
T.  A.  Reynolds 
J.  J.  Ridgeway 
J.  R.  Williams 
J.  W.  Chambers 
R.  E.  Frame 
J.  C.  Hobbs 
R.  K.  Corbett 
J.  R.  Iwinsky 
J.  S.  Pritchett 


1971-1972 

T.  L.  Fuller 
N.  D.  Bryant 
E.  L'.  Runde 
I.  J.  R-d-eway 
Ann  Wilson 
W.  H.  Huffman 
J.  W.   Chambers 
R.  E.  Frame 
J.  C.  Hobbs 
R.  K.  Corbett 
J.  R.  Iwinskv 
J.  S.  Pritchett 
D.  C.  Gould 
W.    S.    Stokeley 
W.  C.  Sturm 


1972-1973 

N.    D.    Brvant" 
E.    E.    Rund  = 
J.   J.    Rck'ewav 
J.    R.    Williams 
Ann    Wilson 
W.    H.    Huffman 
R.    K.    Corbett 
J.    R.    Iwinski 
I.    S.    Pntchett 
D.    C.    Could 
W.    S.    Stokeley 
W.    C.    Sturm 
J.   W.    Davidson 
C.    A.    Hughes 
W.    R.   Hvma 


1973-1974 

E.    E.   Runde 
.1     .1.    Ridgeway 
.1.    It.    Williams 
W.    R.    Rankin 
Ann    Wilson 
W.    H.     Huffman 
D.    C.    Gould 
W.    S.    stokely 
W.    C.     Sturm 
.T.    W.    Davidson 
C.    A.    Hughes 
W.    R.    Hyma 
O.    C.    Denz 
K.     C.     McMaster 
W.    E.    Brakensiek 
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Past  Officers 


1974-1975 

1975-1976 

1976-1977 

1977-1978 

J.  J.  Ridgeway 

J.    R.    Williams 

VV.    H.    Rankin 

J.    R.    Iwinski 

1st   V.-Pres 

J.  R.  Williams 

W.    H.    Rankin 

J.    R.    Iwinski 

W.    0.    Sturm 

2nd     V.-Pres 

W.  H.  Rankin 

J.     C.     Hobbs 

W.    C.    Sturm 

D.    C.    Gould 

3rd    V.-Pres 

J.  C.  Hobbs 

J.    R.    Iwinski 

D.     C.    Gould 

J.     W    Chambers 

Ann  Wilson 
W.  H.  Huffman 

Ann     Wilson 

W.    H.    Huffman 

Ann    Wilson 

W.    H.    Huffman 

Ann   Wilson 

Treasurer 

W.    H.    Huffman 

r 

J.  W.  Davidson 

\V.    E.    Brakensiek 

J.    W.    Chambers 

W.    J.    Gunkle 

C.  A.  Hughes 

0.    C.    Denz 

M.    Noyszewski 

W.    E.    Halley 

W.  R.  Hyma 

R     C.    McMasters 

W.    J.    Gunkle 

K.    L.    Wammell 

W.  E.  Brakensiek 

F.    R.    Lindsay 

W.    E.    Halley 

J.    Budzileni 

Directors                       ^ 

0.  C.  Denz 

M.     Noyszewski 

K.    L.    Wammel 

B.    J.    King 

R.  C.  McMasters 

W.    C.    Sturm 

J.     Budzileni 

J.    G.    Robertson 

F.  B.  Lindsay,   Jr. 

W.    J.    Gunkle 

B.    J.     King 

O.    C.    Denz 

M.  Noyszewski 

\V.    E.    Halley 

J.    G.    Robertson 

E.    C.    Patterson 

- 

Jim  Payne 

K.     L.     Wammel 

W.    S.    Stokely 

HISTORICAL  INFORMATION 

List  of  Annual  Conventions 


^o. 

Place  of  Meeting 

Date 

Membership 

1 

St.  Louis,  Mo. 

Sept 

25, 

1891 

60 

2 

Cincinnati,  Ohio 

Oct. 

18-19, 

1892 

112 

3 

Philadelphia,  Pa. 

Oct. 

17-19, 

1893 

128 

4 

Kansas  City,  Mo. 

Oct. 

16-18, 

1894 

115 

5 

New  Orleans,  La. 

Oct. 

15-16, 

1895 

122 

6 

Chicago,  111. 

Oct. 

20-22, 

1896 

140 

7 

Denver,  Colo. 

Oct. 

19-21, 

1897 

127 

8 

Richmond,  Va. 

Oct. 

18-19, 

1898 

148 

9 

Detroit,  Mich. 

Oct. 

17-19, 

1899 

148 

10 

St.  Louis,  Mo. 

Oct. 

16-18, 

1900 

143 

11 

Atlanta,  Ga. 

Oct. 

15-17, 

1901 

171 

12 

Minneapolis,  Minn. 

Oct. 

21-23, 

1902 

195 

13 

Quebec,  Canada 

Oct. 

20-22 

1903 

223 

14 

Chicago,  111. 

Oct. 

18-20^ 

1904 

293 

15 

Pittsburgh,  Pa. 

Oct. 

17-19, 

1905 

313 

16 

Boston,  Mass 

Oct. 

16-18, 

1906 

340 

17 

Milwaukee,  Wis. 

Oct. 

15-17, 

1907 

341 

18 

Washington,  D.  C. 

Oct. 

20-22 

1908 

368 

19 

Jacksonville,  Fla. 

Oct. 

19-2L 

1909 

393 

20 

Denver,  Colo. 

Oct. 

18-20, 

1910 

428 

21 

St.  Louis,  Mo. 

Oct. 

17-19, 

1911 

499 

22 

Baltimore,  Md. 

Oct. 

15-17, 

1912 

524 

23 

Montreal.  Quebec 

Oct. 

21-23, 

1913 

570 

24 

Los  Angeles,  Cal. 

Oct. 

20-22 

1914 

586 

25 

Detroit,  Mich. 

Oct. 

19-2l| 

1915 

665 

26 

New  Orleans.  La. 

Oct. 

17-19, 

1916 

710 

27 

Chicago,  111. 

Oct. 

16-18, 

1917 

704 

28 

Chicago,  111. 

Oct. 

15-17, 

1918 

716 

29 

Cleveland,  Ohio 

Oct. 

21-23, 

1919 

776 

30 

Atlanta,  Ga. 

Oct. 

26-28, 

1920 

840 

31 

New  York,  N.  Y. 

Oct. 

18-20, 

1921 

85C 

32 

Cincinnati,  Ohio 

Oct. 

17-19, 

1922 

865 
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No. 

Place  of  Meeting 

Date 

Membership 

33 

Seattle,  Wash. 

Oct 

16-18, 

1923 

846 

34 

Kansas  City,  Mo. 

Oct 

21-23, 

1924 

837 

35 

Buffalo,  N.  Y. 

Oct 

20-22 

1925 

759 

36 

Richmond,  Va. 

Oct 

12-14' 

1926 

750 

37 

Minneapolis,  Minn. 

Oct 

18-20, 

1927 

754 

38 

Boston,  Mass. 

Oct 

23-25, 

1928 

755 

39 

New  Orleans,  La. 

Oct 

15-17, 

1929 

755 

40 

Louisville,  Ky. 

Oct 

21-23, 

1930 

713 

41 

Chicago,  111. 

Oct 

16-18, 

1934 

592 

42 

Chicago 

111. 

Oct 

15-17, 

1935 

547 

43 

Chicago 

111. 

Oct. 

20-22, 

1936 

588 

44 

Chicago, 

111. 

Oct. 

19-21^ 

1937 

566 

45 

Chicago 

HI. 

Oct 

18-20, 

1938 

589 

46 

Chicago 

111. 

Oct 

17-19, 

1939 

546 

47 

Chicago 

III. 

Oct 

15-17, 

1940 

610 

48 

Chicago 

111. 

Oct 

14-16, 

1941 

594 

49 

Chicago 

111. 

Oct 

20-22 

1942 

618 

50 

Chicago 

111. 

Oct 

20-2l' 

1943 

597 

51 

Chicago 

111. 

Sept 

.  17-19, 

1946 

698 

52 

Chicago, 

111. 

Sep- 

.  16-18, 

1947 

651 

53 

Chicago 

111. 

Sep 

20-22 

1948 

652 

54 

Chicago 

111. 

Sep 

.  12-14', 

1949 

676 

55 

Chicago 

111. 

Sep 

.  18-20, 

1950 

713 

56 

Chicago 

111. 

Sepl 

.  17-19, 

1951 

676 

57 

Chicago 

111. 

Sep 

.  15-17, 

1952 

667 

58 

Chicago 

111. 

Sep 

.  15-17, 

1953 

666 

59 

Chicago 

111. 

Sepl 

.  13-15, 

1954 

682 

60 

Chicago 

111. 

Sepl 

.  19-21, 

1951 

625 

61 

Chicago 

111. 

Sepl 

.  18-20, 

1956 

657 

62 

Chicago 

111. 

Sep 

.  23-25, 

1957 

769 

63 

Chicago 

III. 

Sepl 

.  15-17, 

1958 

828 

6  1 

Chicago 

111. 

Sep 

.  15-17, 

1959 

863 

65 

Chicago 

111. 

Sepl 

.  19-21, 

1960 

932 

66 

Chicago 

111. 

Sepl 

.  18-20, 

1961 

968 

67 

Chicago 

111. 

Sepl 

.  10-12, 

1962 

942 

68 

Chicago 

111. 

Oct 

14-16, 

1963 

887 

69 

Chicago 

111. 

Sep 

.  14-16, 

1964 

860 

70 

Chicago 

111. 

Sep 

.  13-15, 

1965 

829 

71 

Chicago 

111. 

Sepl 

.  26-28, 

1966 

800 

72 

Chicago 

111. 

Oct 

11-13, 

1967 

799 

73 

Chicago 

111. 

Sepl 

.     9-11, 

1968 

825 

71 

Chicago 

111. 

Sep! 

.     9-11, 

1969 

746 

75 

Chicago 

111. 

Sep 

.  28-30, 

1970 

709 

76 

Chicago 

111. 

Sep 

.  13-15, 

1971 

719 

77 

Chicago 

III. 

Sep 

:.  18-20, 

1972 

706 

78 

Chicago 

Til. 

Scd 

t.  17-19. 

1Q73 

750 

79 

Chicago 

,111. 

Oct 

1-  3, 

1974 

683 

80 

Chicago 

,111. 

Sep 

t.  15-17, 

1975 

672 

-SI 

Chicago 

111. 

Sepl 

.  13-15, 

1976 

674 

82 

Chicago 

111. 

Sep 

-.  26-28, 

1977 

670 

83 

Chicago 

111. 

Sep 

.  18-20, 

1978 

663 

CONSTITUTION 


ARTICLE   I. 

NAME 

Section  1.  This  association  shall  be  known  as  the  American  Railway  Bridge  & 
Building  Association. 

ARTICLE  II. 

OBJECT 

Section  1.**  The  object  of  this  association  shall  be  the  advancement  of  knowledge 
pertaining  to  the  design,  construction  and  maintenance  of  railway  bridges,  buildings, 
water  service  facilities,  and  other  structures,  by  investigation,  reports  and   discussions. 

Section  2.  The  association  shall  neither  indorse  nor  recommend  any  particular 
devices,  trade  marks  or  materials,  nor  will  it  be  responsible  for  any  opinions  expressed 
in  papers,  reports  or  discussion  unless  the  same  have  received  the  endorsement  of  the 
association  in  regular  session. 

ARTICLE  III. 

MEMBERSHIP 

Section  1.*  The  membership  of  this  association  shall  be  divided  into  four  classes, 
viz:  Members,  life  members,  associate  members  and  honorary  members. 

Section  2.*  A  member  shall  be  a  person  in  a  position  above  rank  of  gang  foreman 
in  connection  with  engineering,  construction  and  maintenance  for  railway  bridges, 
buildings  and  water  service  facilities:  or  in  the  employ  of  a  public  regulatory  body,  a 
professor  of  engineering  or  architecture,  a  technical  editor,  a  government  or  private 
timber  expert,  a  consulting  engineer,  or  an  engineer  in  his  employ,  engaged  in  the  en- 
gineering, construction  and  maintenance  of  railroad-related  facilities  or  an  engineer 
employed  by  a  technical  service  or  research  and  development  organization,  an  officer 
or  engineer  of  an  engineering  or  scientific  society  or  association  whose  aims  and  ob- 
jectives are  compatible  with  the  aims  and  objectives  of  this  association.  Any  person 
desirous  of  becoming  a  member  shall  make  application  upon  the  form  prescribed  by  the 
executive  committee,  setting  forth  his  name,  age,  residence  and  practical  experience. 
He  shall  furnish  at  least  three  references  to  whom  he  is  personally  known.  Applicants 
mav  be  voted  into  membership  at  any  regular  executive  meeting  or  by  letter  ballot  of 
the  executive  committee,  a  majority  vote  being  necessary  in  either  instance. 

Section  3.**  To  be  eligible  for  a  life  membership  a  member  must  have  belonged 
to  the  association  for  at  least  15ft  years  and  in  general  must  have  retired  from  active 
railway  service  due  to  age  or  physical  disability.  He  shall  have  all  the  privileges  of 
membership,  except  the  holding  of  office,  and  shall  not  be  required  to  pay  annual  dues. 
The  transfer  from  membership  to  life  membership  shall  be  made  in  the  same  manner 
as  the  election  of  members,  as  prescribed  in  Section  2,  of  this  Article. 

Section  4.  Associates  shall  be  responsible  persons  who  are  not  eligible  as  members, 
whose  pursuits  or  attainments  qualify  them  to  co-operate  with  members  in  the  study 
and  development  of  improved  practices  in  the  construction  and  maintenance  of  bridges, 
buildings  and  water  facilities.  They  shall  have  all  the  rights  of  members  except  of 
voting  and  holding  office.  They  shall  be  elected  in  the  manner  prescribed  for  members, 
in  Section  2  of  this  Article. 

Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained 
acknowledged  eminence  in  some  branch  of  engineering  or  railway  service.  Their  num- 
ber shall  be  limited  to  ten.  Honorary  members  shall  be  proposed  by  not  less  than  six 
active  members  and  shall  be  elected  bv  the  unanimous  vote  of  the  members  present 
at  a  regular  meeting.  They  shall  have  all  the  rights  of  members  except  that  of  holding 
office  and  shall  be  exempt  from  the  payment  of  dues. 

Section  6.  Any  member  guilty  of  conduct  unbecoming  to  a  railroad  officer  and  a 
member  of  this  association,  or  who  shall  refuse  to  comply  with  the  rules  of  this  asso- 
ciation, shall  forfeit  his  membership  on  a  two-thirds  vote  of  the  executive  committee. 


**  Amended  September  20.  1548 
tt  Amended  March  10,  1958 
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Section  7.  Membership  shall  continue  until  written  resignation  is  received  by  the 
secretary,  unless  member  has  been  previously  expelled,  or  dropped  for  non-payment  of 
dues  in  accordance  with  Section  1  of  Article  VII. 

Section  8.**  Only  members  shall  hold  office  in  this  association,  and  only  members 
and  life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

ARTICLE  IV. 

OFFICERS 

Section  1§.  The  officers  of  the  Association  shall  be  a  president,  three  vice-presi- 
dents, a  secretary,  a  treasurer  and  nine  directors,  who,  with  the  most  recent  past 
president,  shall  constitute  the  Executive    Committee. 

Section  2.  The  past  presidents  of  this  association,  previous  to  the  most  recent  past 
president,  who  continue  to  be  members  shall  be  privileged  to  attend  all  meetings  of 
the  executive  committee,  at  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  and  to  aid  said  committee  by  their  advice  and  counsel; 
but  said  past  presidents  shall  not  have  a  right  to  vote,  unless  called  upon  to  fill 
a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by  the 
executive  committee  without  delay. 

ARTICLE  V. 

EXECUTIVE    COMMITTEE 

Section  1.**  The  executive  committee  shall  manage  the  affairs  of  the  association 
and  shall  have  full  power  to  control  and  regulate  all  matters  not  otherwise  provided 
for  in  the  constitution  and  by-laws  and  shall  exercise  general  supervision  over  the 
financial  interests  of  the  association,  and  make  all  necessary  purchases  and  contracts 
required  to  conduct  the  general  business  of  the  association,  but  shall  not  have  the 
power  to  render  the  association  liable  for  any  debt  beyond  the  amount  then  in  the 
treasury  plus  accounts  receivable  and  not  subject  to  other  prior  liabilities.  All  appropria- 
tions for  special  purposes  must  be  acted  upon  at  a  regular  meeting  of  the  association. 

Section  2.  Meetings  of  the  executive  committee  may  be  called  by  a  majority  of 
the  members   of   the    committee,   providing    10    days'    notice  is   given   members    by   mail. 

Section  3.  Five  members  of  the  executive  committee  shall  constitute  a  quorum 
for  the  transaction  of  business. 

ARTICLE  VI. 

ELECTION    OF   OFFICERS  AND  TENURE   OF   OFFICE 

Section  1.  Except  as  otherwise  provided  the  officers  shall  be  elected  at  the  regular 
annual  meeting  of  the  association  and  the  election  shall  not  be  postponed  except  bv 
unanimous  consent  of  the  members  present  at  said  annual  meeting.  The  election  shall 
be  by  ballot,  a  majority  of  the  votes  cast  being  required  for  election.  Any  member  of 
the  association  not  in  arrears  for  dues  shall  be  eligible  for  office,  but  the  president  shall 
not  be  eligible  for  re-election. 

Section  2.§  The  president,  three  vice-presidents,  secretary  and  treasurer  shall  hold 
office  for  one  year  and  the  directors  for  three  years,  three  directors  being  elected  each 
year.  All  officers  shall  retain  their  office  until  their  successors  are  elected  and  installed. 
A  director  elected  for  a  three-year  term  shall  not  be  eligible  to  serve  two  consecutive 
terms. 

Section  3.f  The  term  of  office  of  the  secretary  and  the  treasurer  may  be  termi- 
nated at  any  time  by  a  two-thirds  vote  of  the  executive  committee.  Their  compensation 
shall  be  fixed  by  a  majority  vote  of  the  executive  committee. 

The  secretary  shall  also  serve  as  secretary  of  the  executive  committee. 

Section.  4.  The  secretary  and  the  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  executive  committee. 


•  Amended  October  16,  1941. 
t  Amended  September  21,  1957. 
§  Amended  September  28,  1966. 
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ARTICLE  VII. 

MEMBERSHIP   FEE  AND  DUES 

Section  l.f  Every  member  upon  joining  this  association  shall  pay  to  the  secretary 
an  entrance  fee  and  dues  as  prescribed  by  the  executive  committee.  No  member  in 
arrears  for  annual  dues  shall  be  entitled  to  vote  at  any  election  and  any  member  more 
than  one  year  in  arrears,  may  be  stricken  from  the  list  of  members  at  the  discretion 
of  the  executive  committee. 

Section  2. J  A  person  stricken  from  the  list  of  members  because  of  non-payment 
of  dues,  upon  written  application  may  be  reinstated  as  a  member  in  his  former  class 
without  loss  of  privileges,  either  upon  payment  of  all  back  dues  (which  must  accom- 
pany applicants)  or  at  the  discretion  of  the  executive  committee  voting  in  the  manner 
prescribed  in  Section  2,  Article  III. 

ARTICLE  VIIL* 

LOCAL    SECTIONS 

Section  1.**  Upon  the  application  of  ten  or  more  members  of  the  association 
residing  in  the  same  geographical  district,  or  having  offices  therein,  the  executive  com- 
mittee shall  organize  a  local  section  for  that  district,  to  which  all  members  in  that 
district  shall  be  eligible.  Such  local  section  shall  admit  to  active  membership  only 
members  in  good  standing.  It  shall  hold  not  less  than  two  meetings  each  year,  and 
shall  be  governed  by  such  constitution  and  by-laws  not  inconsistent  with  the  constitu- 
tion of  this  association  as  the  section  membership  may  adopt  and  the  executive  com- 
mittee approve. 

Section  2.  The  parent  association  shall  not  be  put  under  any  obligation,  either 
financial  or  in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX. 

AMENDMENTS 

Section  1 .  This  constitution  may  be  amended  at  any  regular  meeting  by  a  two- 
thirds  vote  of  the  members  present,  provided  that  notice  of  the  proposed  amendment 
or  amendments  has  been  sent  to  the  members  at  least  30  days  previous  to  said  regular 
meeting. 
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TIME    OF     MEETING 

1.**  The  regular  meeting  of  this  association  shall  convene  annually  during  the 
month  of  September,  the  exact  date  to  be  fixed  by  the  executive  committee. 

PLACE    OF    MEETING 

2 .**   The  place  of  holding  the  annual  convention  shall  be  Chicago,   111. 

3.  It  shall  be  within  the  power  of  the  executive  committee  to  change  the  location 
or  time  of  the  meeting  if  it  becomes  apparent  that  it  is  for  the  best  interests  of  the 
association. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  15  or  more  members  shall  constitute 
a  quorum. 

***DUES 

5.  The  annual  dues  for  the  fiscal  year  ending  August  31,  and  payable  in  advance, 
shall  be  as  follows:* 

Members,  $7.00;  Associate  Members,   $7.00. 

DUTIES   OF   OFFICERS 

6.t  The  president  shall  have  general  supervision  over  the  affairs  of  the  association. 
He  shall  preside  at  all  meetings  of  the  association  and  of  the  executive  committee; 
shall   appoint  all   committees   not   otherwise  provided   for,  and    shall   be    ex-officio  mem- 


t  Amended  Ortnber  17,  194-0. 
*  Article  adopted  1922. 
**>  Amended  September  20,  1948 
t  Amended  September  21,  1957. 
***  Amended  September  15,  1965. 
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ber  of  all  committees.  He  shall  with  the  secretary  sign  all  contracts  or  other  written 
obligations  of  the  association  which  have  been  approved  by  the  executive  committee. 
He  shall  render  a  detailed  report  at  least  three  times  during  the  year  to  the  members 
of  the  executive  committee,  showing  the  financial  condition  of  the  association  and 
its  activities. 

At  the  annual  meeting  the  president  shall  present  a  report  containing  a  statement 
of  the  general  conditions  of  the  association. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at  meetings  in  the  absence 
of  the  president  and  discharge  his  duties  in  case  of  a  vacancy  in  his  office. 

8.j  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of  the  proceedings 
of  all  meetings  of  this  association,  and  of  all  accounts,  between  this  association  and 
its  members;  to  collect  all  moneys  due  the  association,  and  deposit  the  same  in  the 
name  of  the  association.  He  shall  pay  all  bills  when  properly  certified  and  approved 
by  the  president  and  the  treasurer,  and  make  such  reports  as  may  be  called  for  by  the 
executive  committee.  He  shall  also  perform  such  other  duties  as  the  association 
may  require. 

9.%  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as  made  by 
the  secretary,  sign  all  checks  after  they  have  been  approved  by  the  president,  and 
invest  all  funds  not  needed  for  current  expenses  as  directed  by  the  executive  committee. 
He  shall  report  at  each  annual  meeting  on  the  condition  of  the  finances. 

NOMINATING    COMMITTEE 

10.#  After  each  annual  meeting  the  president  shall  appoint  a  committee  consist- 
ing of  five  members.  Two  Past  Presidents  shall  be  members  of  this  committee,  one  of 
whom  shall  act  as  Chairman.  No  other  officers  of  the  Association  shall  be  appointed 
to  this  committee.  This  committee  shall  prepare  a  list  of  names  of  nominees  for  officers 
to  be  voted  on  at  the  next  annual  convention  in  accordance  with  ARTICLE  VI  of  the 
Constitution,  said  list  to  be  read  at  the  business  session  of  said  convention.  Nothing 
in  this  section  shall  be  construed  to  prevent  any  member   making  further  nominations. 

AUDITING    COMMITTEE 

11. %  Prior  to  each  annual  meeting  the  president  shall  appoint  a  committee  of 
three  members,  not  officers  of  the  association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  secretary  and  the  treasurer  and  certify  as  to  the  correct- 
ness of  their  accounts. 

COMMITTEE  ON    SUBJECTS    FOR  DISCUSSION 

12.  After  each  annual  meeting  the  president  shall  appoint  a  committee  whose 
duty  it  shall  be  to  prepare  a  list  of  subjects  for  investigation  to  be  submitted  for  approval 
at  the  next  convention. 

COMMITTEE   ON   INVESTIGATION 

13.  After  the  association  has  adopted  the  list  of  subjects  for  investigation  the 
president  for  the  succeeding  year  shall  appoint  the  committees  who  shall  prepare  the 
subjects  for  report  and  discussion.  He  may  also  appoint  individual  members  to  prepare 
reports  on  special  subjects,  or  to  report  on  any  special  or  particular  subject. 

PUBLICATION     COMMITTEE 

14.  After  each  annual  meeting  the  executive  commictee  shall  appoint  a  publication 
committee  consisting  of  three  active  members  whose  duty  it  shall  be  to  cooperate  with 
the  secretary  in  the  issuing  of  the  publications  of  the  association.  The  assignment  of 
this  committee  shall  be  such  that  at  least  one  member  shall  have  served  on  the  com- 
mittee during  the  previous  year. 


t  Adnpted  Orlobcr  17.  1C40. 
#  Am,  inlcd  Deci  ruber  4    19S0. 
t  Amended  September  20.  1948. 
t  Amended  September    21,  1957. 
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ORDER  OF  BUSINESS 

15. t  Call  to  order  by  president. 

Opening  prayer  or  invocation. 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Appointment  of  special  committees. 

Reports  of  standing  committees  and  presentation  of  papers. 

Unfinished  business. 

New  business. 

Election  of  officers. 

Installation  of  officers. 

Adjournment. 

DECISIONS 

16.  The  votes  of  a  majority  of  the  members  present  shall  decide  any  questions, 
motion  or  resolution  which  shall  be  brought  before  the  association,  unless  otherwise 
provided.  Unless  specifically  provided  herein  otherwise,  all  discussions  shall  be  governed 
by  Robert's  rules  of  order. 

AMENDMENTS 

17.f  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  at  any 
regularly  called  executive  committee  meeting. 


t  Amended  September  20,  1948. 
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Investigations  and  Repairs  •  Foundation  Stabilization  • 

Cement  Base  and  Chemical  Grouting 
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BERKEL*  COMPANY 


CONTRACTORS,  INC. 

MAINTENANCE  OF  RAILROAD  SUBSTRUCTURES 


Pressure  Grouting 
Underpinning 

(913)  422-5125 
Kansas  City  Phone 


with 

Pressure  Grouted  Piling 
Preplaced  Aggregate  Concrete 

20514  Oak  Street 

P.O.  Box  335 

Bonner  Springs,  Kansas  66012 
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Johnson,  A.  C. 
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Abbott,   E.   L.   (A'69),   Sales   Engr.,   General   Railway   Signal   Co.,   2120   Prudential   Plaza, 

Chicago,    111.    60601 
Acker,  H.  E.  (M'71),  Asst.  Gen.  Br.  Insp.,  C.&N.W.,  Chicago,  111.  60606 
Alley,  F.  T.   (M'55),  Engr.  Br.,  S.P.,  Houston,  Tex.  77035 
Anderson,   A.    (M'74,   L'60),   Ret.    Engr.    Grand   Cross,   N.Y.C.,    925   Tenderfoot   Hill   Rd., 

Colorado  Springs,  Colo.  80906 
Anderson,  A.   O.   (M'76),  Gen.   Supvr.   B.&B.,   D.M.&I.R.,   Proctor,   Minn.   55810 
Anderson,  D.  L.   (M'74),  Engr.   Insp.,   I.C.G.,  Centralia,  111.  62801 
Anderson,  H.   E.   (A'74),   Mgr.   Opers.,   Osmose   Company,   4546  Tompkins   Dr.,   Madison, 

Wis.    53716 
Anderson,    R.    D.    (A'67),    Consultant,    Engineers,    Inc.,    140    Brightwood    Ave.,    Westfield, 

N.J.    07090 
Andrews,  D.  J.  (M'69),  Supvr.  B.&B.,  C.&N.W.,  Green  Bay,  Wis.  54303 
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Alert  15175 


PADS  for 

Bridges  6l 
Structures 


Railroads 


Bridges 


Structure  Beams 


the  solution  Jo  a  diverse  range 
of  impact  and  vibration  problems 

Available  in  almost  any  shape,  shock  pads  are  the  least 
expensive  way  to  minimize  the  detrimental  effects  of  shock 
wherever  concrete  meets  steel  ...  or  steel  meets  steel.  For 
maximum  strength,  Alert  15175  Shock  Pads  are  laminated 
from  cotton  duck  frictioned  with  a  special  neoprene  com- 
pound and  offer  superior  weather  resistance.  Ideally  suited 
to  most  construction  applications,  they  are  quick  and  easy  to 
install'and  never  need  replacement  due  to  deterioration  from 
weathering.  Temperature  ranges  from  — 50°F  to  200°F  have 
virtually  no  effect  on  Alert  Shock  Pads. 
Both  highway  and  railway  bridges  require  shock  pads  to  pre- 
vent structural  fatigue  caused  by  vibration.  Rugged  Alert 
Shock  Pads  give  the  necessary  cushioning  on  bridge  bearings 
and  on  mechanical  expansion  devices  for  either  steel  or  rein- 
forced concrete  bridges. 

Alert  Shock  Pads  meet  AASHO  Specifications  for  preformed 
fabric  pads  and  comply  with  MIL  C-882  C. 
Special  bearing  pads  of  15175  aluminum  and  Teflon  can  be 
supplied  for  sliding  expansion  bearings. 

RLEF^  I    manufacturing  and  supply  co. 


1848  Wilmot  Avenue  •  Chicago, 
Phone:  (312^452-6480 


II.  60647 


140  Directory 

Anthony,  O.  D.  (M'71),  Asst.  Ch.  Engr.-Br.  &  Str.,  B.&A.,  Bangor,  Me.  04401 
Archer,'  W.  T.   (M'76),  B.&B.   Supvr.,  I.C.G.,  Carbondale,   111.   62901 
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Aylward,  P.  E.  (M'76),  Rdm.,  I.T.,  Decatur,  111.  62525 
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Ball,  B.  L.  (M'75),  B.&B.  Supvr.,  U.P.,  North  Platte,  Nebr.  69101 

Barnes,  J.  A.  (M'71),  Asst.  Vice  Pres.  &  Ch.  Engr.,  C.&N.W.,  Chicago,  111.  60606 

Barr,  A.  S.  (M'66),  Ch.  Reg.  Engr.,  P.C.,  Pittsburgh,  Pa.   15222 

Barrett,  J.  E.  (A'71),  Asst.  Vice  Pres.,  Alfred  Benesch  &  Co.,  233  N.  Michigan  Ave.,  Suite 

1700,   Chicago,   111.   60601 
Barsema,   M.    (M'58,    L'75),    Ret.    M.&B.    Supvr.,    C.&N.W.,    28W732    Geneva   Rd.,   West 

Chicago,   111.   60185 
Bartley,  C.   W.   (M'66),   B.&B.   Supvr.,   B.N.,  Glendive,   Mont.   59330 
Baxter,  F.  W.  (M'77),  Supvr.  Strs~,  C.V.,  St.  Albans,  Vt.  05478 

Beaver,  J.  F.  (M'50,  L'65),  Ret.  Ch.  Engr.,  Sou.,  P.O.  Box  1772,  Holmes  Beach,  Fla.  33510 
Beaver,  J.  R.  (M'78),  Asst.  B.&B.  Supvr.,  B.N.,  Portland,  Ore. 
Bechly,  D.  S.  (M'68),  Engr.  Strs.,  I.C.G,  Chicago,  in.  60601 
Beck,  C.  C.  (M'75),  B.&B.  Supvr.,  B.N.,  Alliance,  Nebr.  69301 
Becker,  R.  J.  (A'69),  Vice  Pres.,  Lee  Turzillo  Contracting  Co.,  P.O.   Box  34440,  Omaha,. 

Nebr.    68134 


Quality  and  Progress 
for  55  years 

1924  [BO-RID]   1979  nu  ;       i  i 

WW  in  Chemicals  and 

Application  for  .  .  . 

RAILROAD  VEGETATION  CONTROL 

THE  R.  H.  BOGLE  COMPANY 

P.  O.   Box  588 
ALEXANDRIA,  VA.   22313 

Memphis,  Tenn.  Alva,  Okla. 

Jacksonville,   Fla. 
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Neoprene 
Bridge  Bearing 
Pads 


Meets  A.R.E.A 
specifications 


Neoprene  bearings 
between  bridge 
girders,  beams,  and 
abutments  absorb 
thermal  expansion 
and  contraction 
better  than  mechanical 
assemblies. 

Neoprene's  resistance 
to  weather-aging, 
compression  set,  oil, 
and  ozone  insures  a 
long  service  life  and 
no  maintenance  in 
this  application. 

Use  Neoprene  Bearing  Pads  for 
Elevated  roads,  Walk  ways,  Col 


•  Accommodates  thermal 
movement 

•  Provides  uniform  loacf 
transfer 

•  Prevents  structural  fatigue 
from  expansion-contraction 
and  vibration-shock 

•  Available  in  hardness, 
durometer  A,  grades  50,  60, 
and  70 

•  Neoprene  bearing  pads 
withstand  temperatures  from 
-50°  to  +200°  F. 

•  Durable  and  maintenance-free 

•  Isolates  components  of 
bridges,  building,  or  structures 
against  vibration,  noise,  and 
shock 

:  Rails,  Bridge  spans,  Approach  ramps, 
umn  to  footing  isolation. 


RLcl^ 1    manufacturing  and  supply  co. 


1848  Wilmot  Avenue  •  Chicago,  III.  60647 
Phone:  (312)  452-6480 
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Beebe,  W.  E.  (M'73),  Gen.  Wat.  Serv.  Fore.,  U.P.,  North  Platte,  Nebr.  69101 
Beetle,  G.  R.   (M'76),  Owner,   George  Beetle,   Consulting  Engr.,    1518  Walnut  St.,   Phila- 
delphia,  Pa.    19103 
Beirne,  J.  M.  (M'76),  Asst.  Ch.  Engr.  Design  &  Constr.,  I.T.,  St.  Louis,  Mo.  63177 
Bell,  D.  V.  (M'57,  L'71),  Ret.  Gen.  Str.  Supvr.,  Chessie,  R.R.   #1,  Wellston,  Ohio  45692 
Bender,  S.  R.  (M'79),  Asst.  Supvr.  Strs.,  B.&L.E.,  Butler,  Pa.  16001 
Benson,  D.  D.  (M'72),  Gen.  Water  Serv.  Foreman,  U.P.,  Salt  Lake  City,  Utah  84101 
Benson,  G.  W.  (M'40,  L'64,  H'72),  Ret.  Div.  Engr.,  C.ofG.,  657  Woodridge  Dr.,  Macon, 

Ga. 
Beringer,  M.  A.  (M'29,  L'69),  Ret.  Supt.  Br.  Eree.,  I.C.,  4013  Noble,  Zachary,  La.  70791 
Berkel,  C.  J.  (A'59),  Pres.,  Berkel  &  Co.,  P.O.  Box  335,  Bonner  Springs,  Kan.  66012 
Bertel,  D.  J.  (M'68),  Ch.  Engr.  Maint,  M.P.,  St.  Louis,  Mo.  63103 

Besl,  M.  W.   (A'76),  Proj.  Mgr.,  Detzel  Construction  Co.,  2160  Langdon  Farm  Rd.,  Cin- 
cinnati, Ohio  45222 
Bessey,  D.  A.  (M'77),  Architect,  C.M.S.P.&P.,  Chicago,  111.  60606 
Bhalakia,  M.P.  (M'73),  Des.  &  Constr.  Engr.,  P.&L.E.,  Pittsburgh,  Pa.  15219 
Bhardwaj,  P.  L.  (M'75),  Designer,  C.&N.W.,  Chicago,  111.   60606 
Biblv,  K.  C.  (M'67),  Supt.  Power  House,  C.U.S.,  Chicago,  111.  60606 
Billings,  J.  D.  (M'74),  B.&B.  Supvr.,  C.&N.W.,  Huron,  S.D.  57350 
Billmeyer,  E.  D.   (M'55,  L'69),   Ret.   Asst.   to   Ch.   Engr.-Struc,  W.M.,   9610   Orpin  Rd., 

Randallstown,   Md.   21133 
Bishop,   D.  B.   (A'46,  L'69),   Ret.   V.P.,   Dearborn  Chemical  Co.,   50   Ocean   Drive,   Punta 

Gorda,   Fla.   33950 
Blake,  J.  E.   (M'75),  Engr.   Strs.,   C.R.,   Pittsburgh,  Pa.    15222 
Blewitt,  E.  R.  (A'74),  Manager  Restoration,  The  Penetryn  System,  Inc.,  38399  Pelton  Rd., 

Willoughbv,  Ohio  44094 
Boaz,  F.   O.   (M'77),  B.&B.   Supvr.,   S.P.,   Newberg,   Ore.   97132 
Boehling,  H.   A.,  Jr.   (M'48,   L'76),   Ret.   Gen.   Supvr.   Strs.,   Chessie,    1509   W.   Laburnum 

Ave.,   Richmond,   Va.   23227 
Bond,  E.  (M'66),  Engr.   Br.,  N.&W.,  Roanoke,  Va.  24011 
Born,  J.  O.  (M'56),  Ch.  Engr.,  Me.  C,  Portland,  Me.  04102 
Bowman,  H.  R.  (M'76),  Gen.  B.&B.  Fore.,  S.L.S.F.,  Enid,  Okla.  73701 
Bowman,  R.  M.  (M'54,  L'73),  Ret.   Gen.   Fore.   B.&B.,  P.C.,  Newry  Lane,  Hollidaysburg, 

Pa.   16648 
Bradfield,  R.  G.  (M'57,  L'73),  Ret.  Agree.  Engr.,  P.C.,  R.R.   #3,  Box  236,  DeMotte,  Ind. 

46310 
Bradley,  J.  G.  (M'76),  B.&B.  Supvr.,  Sou.,  Chattanooga,  Tenn.  37402 
Brakensiek,  W.  E.   (M'62),  Asst.   Ch.  Engr.,  M.P.,  St.   Louis,  Mo.  63103 
Branton,  R.  W.   (M'66),  Ind.  Engr.,  S.P.,  Houston,  Tex.  77001 
Brashares,  R.  E.  (M'69),  Engr.  Strs.,  Chessie,  Covington,  Kv.  41011 
Brda,  J.  A.  (M'77),  Asst.  Engr-  B.&B.,  D.T.&I.,  Dearborn,  'Mich.  48126 
Brechmann,  D.  R.   (M'73),  Asst.   Gen.   Fore.   B.&B.-WS.,  A.T.&S.F.,   Fresno,   Calif. 
Brice,  W.  T.  (M'46),  Ret.  B.&B.  Mast.,  C.N.R.,  General  Delivery,  Riverhurst,  Sask.,  Can. 
Brietzke,  W.  F.  (A'56),  Gen.  Mgr.,  Pettibone  Corp.,  778  Meadowbrook  Lane,  Fond  Du  Lac, 

Wis.  54935 
Briscoe.  P.  P.  (M'71),  Estimator,  I.C.G.,  Chicago,  111.  60601 
Broglen,  L.  E.  (M'71),  B.&B.  Supvr.,  M.P.,  No.  Little  Rock,  Ark.  72114 
Brookings,  D.  W.  (M'77),  Br.  Engr.,  K.C.S.,  Kansas  City,  Mo.   64105 
Brown,  J.  D.,  Jr.  (M'72),  Proj.  Engr.,  L.&N.,  Louisville,  Ky.  40201 
Brown,  R.  M.  (M'67),  Ch.  Engr.,  U.P.,  Omaha,  Nebr.  68102 

Brownlee,  W.  R.  (M'78),  Engr.  Brs.  &  Str.  Maint.,  C.N.,  Montreal,  Que.,  Canada 
Bruketta,  W.   A.   (M'76),  Designer  Str.,   I.C.G.,   Chicago,   111.   60601 
Bryant,  N.  D.  (M'61),  Sr.  Br.  Engr.,  S.L.S.F.,  Springfield,  Mo.  65802 
Buehko,  D.  E.  (M'75),  B.&B.  Supvr.,  I.C.G.,  Chicago,  111.  60601 
Buckmaster,  W.  A.  (M'51,  L'69),  Ret.  Asst.  Div.  Engr.,  B.&O.C.T.,  510  S.  Country  Club 

Road,   Tucson,   Ariz.   85716 
Budzileni,  J.  (M'65),  Asst.  to  Br.  Engr.,  C.R.I.&P.,  Chicago,  111.  60605 
Bunge,  W.  H.  (M'41,  L'60),  Ret.  Asst.  Engr.,  M.P.,  7619  Skyline,  Houston,  Tex.  77063 
Burch,  E.  E.  (M'45,  L'6.3),  Ret.  Br.  Engr.,  C.M.S.P.&P.,  P.O.  Box  303,  Estill,  S.C.  29918 
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COMPLICATED? 


• .  .you  BET! 

but  we  do  if  every  day* 

Send  us  your  prints  for  a  prompt  quotation 
The  Burke-Parsons-Bowlby  Corporation 


\ 


PRODUCERS  OF 

TIMBER  PANEL  CROSSINGS  •  PLANK  CROSSINGS  •  RUBBER  CROSSING  SHIMS 
FLANGE  TIMBER  •  RETARDER  TIES  •  CROSS  TIES  •  SWITCH  TIMBER 


P.O.  Box  287 
Dubois,  Penn.  15801 
(8K)  371-7331 


P.O.  Box  39 
Spencer,  WV  25276 
(304)  927-1250 


P.O.  Box  537 
Stanton,  KY  40380 
(606)  663-2837 


P.O.  Box  86 
Goshen,  Va.  24439 
(703)  997-2341 
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Burleson,  H.   S.   (M'60,  L'78),  Ret.   Mgr.   Meeh.   Engr.,   D.M.&I.R.,   3213   Morris  Thomas, 

Duluth,  Minn.  55811 
Burns,  B.  T.  (M78),  Steel  Br.  Insp.,  A.T.&S.F,  Topeka,  Kans.  66628 
Burris,  H.  A.  (M'72),  Asst.  Div.  Engr.,  A.T.&S.F.,  Barstow,  Ca.  92311 
Burrows,  F.  G.  A.   (M'73),  Cons.   Engr.,   Prof,   of  Engr.,   Calif.   State   Univ ,  Areata,   Ca. 

95521 
Burpee,  C.  M.  (M'30,  L'65),  Ret.  Editor,  Wood  Preserving  News,   1051  Mountain  View 

St.,  Hendersonville,  N.C.  28739 
Busch,  K.  L.   (M'77),  Str.   Engr.,  Horner  &  Shifrin  Consulting   Engineers,   St.   Louis,   Mo. 

63110 
Byers,  W.  G.  (M'69),  Br.  Engr.,  A.T.&S.F.,  Amarillo,  Tex.  79101 


Caihoun,  J.  C.   (M'77),  Gen.   B.&B.   Supvr.,   Sou.,  Chattanooga,  Tenn.   37402 

Camelle,  E.  J.  (M'54,  L'77),  Ret.,  B.&B.  Supvr.,  S.P,  Lafayette,  La.  70501 

Campbell,  H.  D.  (A'61),  Vice  Pres.  Mrktg.,  Kershaw  Mfg.  Co.,  Inc.,  2205  W.  Fairview, 

Montgomery,   Ala.   36108 
Campbell,  L.  H.  (M'70),  Asst.  B.&B.  Mast.,  C.N.,  London,  Ont,  Canada 
Cantrell,  C.  F.,  Jr.  (M'67),  Supvr.  B.&B.,  I.C.G.,  Vicksburg,  Miss.  39180 
Carlson,  A.  W.  (M'55,  L'78),  Ret.  Ch.  Engr.,  W.P.,  526  Mission  St.,  San  Francisco,  Calif. 

94105 
Carpenter,  R.  Y.  (M'73),  B.&B.  Supvr.,  Sou.,  Columbia,  S.C.  29201 
Carter,  A.  B.  (M'77),  Asst.  Mast.   Carp.,   S.C.L.,  Douglasville,   Ga.  30134 
Carter,   J.   W.   (M'74,   L'66),   Ret.   B.&B.    Supvr.,   Virginian   (now   N.&W.),   2410   Brandon 

Ave.,  S.W.,  Roanoke,  Va.  24015 
Carver,  H.  H.  (M'71),  Supvr.  B.&B.,  K.C.T.,  Kansas  City,  Mo.  64108 
Gary,  N.  M.  (M'53),  Proc.  Engr.  Trk.,  Sou.,  Marietta,  Ga.  30062 
Cassell,  H.  L.  (M'70),  Supvr.  B.&B,  Clinchfield,  Erwin,  Tenn.  37650 
Caywood,  J.   A.   (A'59),   Sr.   Vice   Pres,   DeLeuw,   Cather  &  Co,    1201   Connecticut  Ave, 

N.W,  Washington,  D.C.  20036 
Celander,  H.  W.  (M'59,  L'73),  Ret,  Asst.  Engr,  S.M.S.P.&P,  Chicago,  111.  60606 
Chamberlain,  P.  C.  (M'41,  L'71),  Ret,  Asst.  to  Engr.  Struc,  E.L,  P.O.  Box  372,  Wilson 

St,   Factoryville,   Pa.    18419 
Chambers,  J.  W.  (M'62),  Br.  Const.  Engr,  M.P,  St.  Louis,  Mo.  63103 
Christiansen,   G.    W.    (A'72),    Pres,    Racine    Railroad   Products,    Inc.,    1524    Frederick    St, 

Racine,   Wis.    53404 
Christianson,    H.    B.    (M'28,    L'57),    Ret.    Spec.    Engr,    C.M.S.P.&P,    5718    Ravenspur 

#304,  Rancho  Palos,  Verdes,  Calif.  90274 
Christensen,  M.  C.  (M'63),  Br.  Engr,  C.&N.W,  Chicago,  111.  60606 
Christensen,  R.  J.  (M'71),  Civ.  Engr,  C.&N.W,  Mason  City,  Iowa  50401 
Christenson,  T.   J.   (A'74),  Mgr.   Engr,   Osmose-R.R.   Div,   4546   Tompkins   Dr.,   Madison, 

Wis.  53716 
Clark,  A.  (M'71),  Mgr.  Str,  C.&N.W,  Boone,  la.  50036 

Clark,  T.  H.  (M'76),  Sr.  Svs.  B.&B.  Supvr,  C.R.I.&P,  Kansas  City,  Kans.  66105 
Clark,  W.  H.  (M'59),  Ch.  Engr.  Constr,  A.T.&S.F,  Albuquerque,  N.M.  87102 
Clary,  A.  G.  (M'67),  Engr.  Maint,  Nat'l.  Academy  of  Science,  Trans.  Research  Bd,  Wash- 
ington, D.C.  204 18^ 
Colvin,   A.   A.   (M'37,   L'57),   Ret.   Div.   Engr,   C.&N.W,   606  N.   Main   St,   Wheaton,   111. 

60187 
Conroy,  R.  P.  (M'76),  Asst.  Engr.  B.&B,  D.   &  H,  Watervliet,  N.Y.   12189 
Cook,  J.  C,  Jr.  (M'59),  Gen.   Fore.  B.&B.-W-S,  A.T.&S.F,  Temple,  Tex.   76501 
Cooper,  R.  H.   (A'70),  Pres,  Ozark  Railway  Supplies,   Inc.,  3259-L,   E.   Sunshine,   Spring- 
field,  Mo.   65804 
Cooper,  S.  A.  (M'57,  L'75),  Ret.  Ch.  Engr.  Sou.  Lines,  I.C.G,  268  Woodlands  Ave,  Mo- 
bile, Ala.   36607 
Corbett,  R.  K.  (M'56),  Gen.  Fore.  B.&B.&W.S,  A.T.&S.F,  San  Bernardino,  Calif.  92401 
Coventry,  K.  J.  (M'66),  Ch.  En»r.,  A.C,  Sault  Ste.   Marie,  Ont,  Canada 
Crabtree,  H.  L.  (M'77),  Asst.  to"  B.&B.  Engr,  B.N,  Chicago,  111.  60606 
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Model  AMGU5 
20,000  lb.  capacity 


Model  AMSU12 
35,000  lb.  capacity 


11,'J^i^iiLi^iXi 


Model  AMS6  —  15.000  lb.  capacity  Model  MS50  —  100.000  lb.  capacity 

BRADEN  SERVES 
THE  WORLD! 


Since  1924,  Braden  has  been 
manufacturing  winches  for  the 
major  industries  of  the  world. 

Today,  we  offer  you  a  full  line  of 
electric,  mechanical  and  hy- 
draulically  driven  worm  gear 
winches  and  planetary  winches 
ranging  in  capacity  from  4,000 
lbs.  to  100,000  lbs.  All  of  our 
larger  units  are  equipped  with 
the  famous  Braden  oil-cooled, 


fully  adjustable,  automatic 
safety  brake  and  many  are  pro- 
visioned for  extension  shafts, 
capstans  and  remote  controls. 

Whenever  there  is  a  load  to  be 
lifted,  or  cargo  to  be  moved,  a 
Braden  winch  can  usually  do  the 
job. 

Find  out  .  .  .  today  .  .  .  how  a 
Braden  winch  can  work  for  you. 

Call  or  write  . . . 


^1  BRADEN  WNCH  CQ 

£PPV         .  A  DIVISION  OF  MOOIR 

^^^^_     PHONE:  918  — 251-8511    •   BROKEN  ARROW,  OKLAHOMA  74012 
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Cramer,  F.  H.  (M'27,  L'54),  Ret.  Br.  Engr,  CB.&Q.,  600  12th  St.,  Lawrenceville,  111.  62439 
Crespo,  M.  J.   (A'56),   Engr.   Spec.   Trans.,   Beehtel   Corporation,    17438   Via   Corona,    San 

Lorenzo,   Ca.  94580 
Crosbv,  R.  C.  (A'61),  Gen.  Mgr.,  Railway  Products  Co.,  P.O.  Box   1511,  Knoxville,  Tenn. 

37901 
Cross,  E.  T.  (A'46,  L'65),  \7ice  Pres.,  Armco  Steel  Corp.,  Route  8,  Benton,  Ky.  42025 
Cummings,  L.   (M'69),  Gen.   Br.   Insp.,   S.P.,   Sacramento,  Ca.   95841 
Cummins,  C.  P.   (A'48,  L'73),  Br.  Engr.,  St.   Louis  Division  of  Highways,  7934  Stanford 

Ave.,  University  City,  Mo.  63130 
Cunningham,  N.  A.'  (M'68),  B.&B.  Mast.,  C.N.R.,  Winnipeg,  Man.,  Canada 
Curati,  M.,  Jr.,  (A'79),  Ch.  Engr.,  True  Temper  Corp.,  1623  Euclid  Ave.,  Cleveland,  Ohio 

44115 
Curie,  H.  D.  (M'42,  L'65,  H'67),  Ret.  Mast.  Carp.,  Chessie,  704  S.  Lee,  Garrett,  Ind.  46738 
Cushman,  D.  G.  (M'79),  B.&B.  Supvr.,  M.P.,  Salem,  111.  62881 


Davids,  G.  A.  (M'72),  Trie.  Engr.,  F.R.A.,  Washington,  D.C.  20590 

Davidson,  J.  W.  (M'57),  Asst.  Dir.  Br.  Engrg.,  B.N.,  St.  Paul,  Minn.  55101 

Davis,  D.  R.  (M'73),  Ch.  En?r,  A.&S.A.B.,  Panama  City,  Fla.  36401 

Davis,  H.  E.  (M'40,  L'66),  Ret.  B.&B.  Supvr.,  N.Y.C.,  Arlington  Heights,  111.  60004 

Day,  F.  D.  (M'49),  Svs.  Engr.  Str.  Maint.,  ConRail,  Philadelphia,  Pa.  19104 

Dearing,  H.  E.  (M'78),  Sr.  Engr.  Strs.,  N.&W.,  Roanoke,  Va.  24042 

DeBlois,  K.  L.  (A'70),  Str.  Engr.,  Westenhoff  &  Novick,  222  W.  Adams  St.,  Chicago, 

60606 
Denz,  O.  C.  (M'67),  Supvr.  Bldg.  Mtce.,  C.M.S.P.&P.,  Chicago,  111.  60606 
DeRosier,  N.  S.  (M'76),  Asst.  B.&B.  Mast.,  C.P.,  Revelstoke,  B.C.,  Canada 
DeValle,  J.  W.  (M'59),  Ch.  Engr.  Br.,  Sou.,  Atlanta,  Ga.  30303 
Dick,  M.  H.  (M'37,  H'68),  V.P.  &  Ed.,  Ry.  Trk.  &  Struc,  29  E.  Madison  St.,  Chicago, 

60602 


111. 


111. 


BURRO 

LOCOMOTIVE  CRANES 


and 

MAINTENANCE-OF-WAY 

ACCESSORIES 

Panel  Track  Lifters 

Multi-rail  Lifters 

Rail  Threaders — CWR  or  Jointed 

Rail  Tongs 

Ditching  and  Brush  Cutting 

Equipment 

Modernization  and  OSHA 

Equipment  Kits 


BURRO 


BURRO  CRANE  INC. 

1300  S.  Kilbourn  Ave.  Chicago,  III.  60623 
312/521-9200 


CONSTRUCTION 
EQUIPMENT 


Hi-Rail  Telescoping 
Boom-Type  Excavators 

Hydraulic  Excavator — 
Tractor- Type  Crawler 

Hydraulic  40  &  55  Ton 
Self-propelled  Cranes 


M& 


El 


CONSTRUCTION  EQUIPMENT  CO. 

DIVISION  OF  BURRO-BADGER  CORP 

1300  S.  Kilbourn  Ave.  Chicago,  III.  60623 
312/521-9200 
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We're  builders,  designers, 

planners,  engineers,  installers, 

consultants  and  .  .  . 

Very  good  ar  everything  we  do! 

Your  satisfaction  is  assured  by  our  more  than  80  years 
of  contracting  experience. 

From  feasibility  studies  through  design  layouts,  esti- 
mates and  final  construction,  you  can  depend  on  MILORD. 

We  specialize  in  freight  and  passenger  car  manufactur- 
ing plants,  car  repair  shops,  engine  houses,  yard  work  and 
pollution  control  systems. 

For  preliminary  on  site  consultation  service  at  absolutely 
no  obligation  call    DAVID  MILLER  at  312/598-7900. 


New    Tank    Car    Facility 


:   ■   .   ■■■•      :    ■; 


m  |  § 


■■1 


Remodeled    Passenger    Car    Plant 


New    Locomotive    Se 


Shop    Under    Construction 


R.  T.  MILORD  COMPANY 

CONTRACTORS  &  ENGINEERS 

"Contractors   to   America's   Carbuilding    &    Repair   Industry" 

COAST  TO  COAST  SERVICE 

9801    SOUTH   INDUSTRIAL  DRIVE,   BRIDGEVIEW,   ILL.   60455   312    598-7900 

TWX    910    651-3775 
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Diehl,  C.  M.  (M'59),  Prog.  Coord.-Strs.,  Chessie,  Huntington,  W.  Va.  25718 

Diersen,  L.  M.  (M'  73),  Supvr.  Strs.,  B.&L.E.,  Greenville,  Pa.   16125 

Dimitrief,  A.  (A'77),  Str.  Div.,  Clark,  Dietz  and  Associates  Engineers,  211  N.  Race  St., 

Urbana,  111.  61801 
Dixon,  C.  E.  (M'55,  L'74),  Ret.,  B.&B.  Supvr.,  M.C.,  298  Fern  St.,  Bangor,  Me.  04401 
Dobranetski,  E.  B.  (M'70),  Engr.  Fac.  &  Str.,  B.&L.E.,  Greenville,  Pa.   16125 
Doherty,  G.  D.  (M'70),  Div.  Supvr.  B.&B.,  C.M.S.P.&P.,  Schaumburg,  111.  60193 
Doherty,  J.  T.  (M'79),  Safe.  Engr.  M/Way,  E.J.&E.,  Joliet,  111.  60434 
Dolby,  A.  J.  (M'75),  Div.  Engr.,  I.C.G.,  Hazel  Crest,  111.  60429 
Dove,  R.  E.  (M'34,  L'76,  H'65),  Ret.,  Assoc.  Ed.,  Rv.  Trk.  &  Struc,   175  Geneva  Ave., 

Elmhurst,    111.    60126 
Dresden,   A.    S.    (A'77),   Tech.   Fid.   Advisor,    Maco   Coatings,    Inc.,   225    Industrial   Lane, 

Wheeling,  111.  60090 
Drier,  D.  C.  (M'74),  Environmental  Engr.,  I.C.G.,  Chicago,  111.  60601 
Driscoll,  D.  J.  (M'78),  Asst.  B.&B.  Supvr.,  B.N.,  Livingston,  Mont.  59047 
Duchac,  J.  V.  (M'27,  L'60),  Ret.  Supvr.  B.&B.,  C.&N.W.,  716  Badger  Ave.,  Antigo,  Wis. 

54409 
Duncan,  F.  (M'62),  Rd.  Mast.,  W.S.S.,  Albermarle,  N.C.  28001 
Dunn,  R.  H.  (A'68),  Asst.  V.  Pres.,  Parsons  Brinckerhoff  Centec  Inc.,  8224  Old  Courthouse 

Rd.,  Vienna,  Va.  21180 
Duquaine,  D.  J.  (M'68),  B.&B.  Supvr.,  C.M.S.P.&P.,  Miles  City,  Mont.  59301 
Durrant,  H.  B.  (M'68),  Maint.  Engr.,  U.P.,  Omaha,  Nebr.  68102 


Eargle,  J.  M.  (M'53,  L'71),  Ret.  Mast.  Carp.,  S.C.L.,  121  Wanda  Lane,  Austell,  Ga.  30001 

Eberle,  J.  W.  (M'77),  Proj.  Engr.,  I.C.G.,  Arlington  Heights,  111.  60004 

Edwards,  G.  (M'75),  B.&B.  Supvr.,  U.P.,  Sandy,  Utah  84070 

Edwards,  J.  W.  (M'66),  B.&B.  Supvr.,  Sou.,  Columbus,  Ga.  31902 

Egli,  P.  R.  (A'76),  Pres.,  Nixon  Egli  Equipment  Co.,  Inc.,   1970  National  Ave.,  Hayward, 

Calif.   94545 
Eich,  K.  W.  (M'75),  Clear.  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Eichenlaub,  C.  M.  (M'43,  L'60),  Ret.  Supt.,  S.D.&E.,  2385  San  Diego  Ave.,  San  Diego, 

Calif.   92110 
Elliott,  C.  E.  (M'50,  L'67),  Engr.  M.W.&S.,  W.P.,  San  Francisco,  Calif.  94105 
Enstrom,  W.  A.  (A'56,  L'78),  Ret.  Gen.   Mgr.  R.R.  Prod.  Div.,  Pettibone  Corp.,   1440  N. 

Lake  Shore  Dr.,  Chicago,  111.  60610 
Eoff,  T.  E.  (M'68),  Asso.  Struc.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65804 
Epperson,  E.  D.  (M'72),  Mgr.  Steel  Br.  Const.  &  Maint.,  S.L.S.F.,  Springfield,  Mo.  65802 
Erskine,  J.  A.  (M'59,  L'77),'Ret.  Str.  Engr.,  I.C.G.,  1663  Hunter  Ave.,  Mobile,  Ala.  36604 
Etienne,  F.  (M'75),  Engr.  Draftsman,   C.&N.W.,  Chicago,  111.   60606 
Evans,  R.  (A'59),  Sr.  Sales  Engr.,  Armco  Steel  Corp.,  Metal  Products  Div.,   1200  Harger 

Rd.,  Oak  Brook,  111.  60521 
Evans,  T.  E.  (M'72),  Prog.  Mgt.  Advisor,  F.R.A,  Washington,  D.C.  20590 
Everitt,  S.  J.  (M'74),  Term.  BAB.  Fore.,  O.N.,  North  Bay,  Ont.,  Canada 


Fairchild,  E.  H.  (M'58),  Asst.  Engr.,  U.P.,  North  Platte,  Neb.  69101 
Fetters,  C.  V.  (M'72),  Gen.  Fore.  B.&B.-W.S.,  S.L.S.F.,  Springfield,  Mo.  65807 
Finegan,  E.  B.  (A'75),  Pres.,  Glenrock  Company,  140  W.  Lake  St,  Northlake,  111.  60164 
FireHo,  M.  (M'74),  Mgr.  Purchases,  B.&L.E./ Pittsburgh,  Pa.   15230 
Fish,  A.  W.  (A'71),  President,  Timbricon  Services  Ltd.,  Box  88,  Winfield,  B.C.,  Canada 
Fite,  G.  C.  (M'70),  Ch.  Engr.,  Los  Angeles  Jet.,  Los  Angeles,  Calif.  90002 
Flachmeyer,  J.  A.  (M'74),  Asst.  Ch.  Carp.,  C.M.S.P.&P.,  Chicago,  111.  60622 
Flinn,  L.  E.  (A'49),  Tech.  Sales  Engr.,  Western-Cullen-Hayes  Inc.,  2700  W.  36th  Pi.,  Chi- 
cago, 111.  60632 
Folk,  J.  W.  (A'76),  Pres.,  Piedmont  Railwav  Supplies,  Inc.,  620  Holcomb  Bridge  Rd.,  Ros- 
well,  Ga.  30075 
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Force,  R.  D.  (M'68),  Asst.  B.&B.  Supvr.,  L.&N.,  Louisville,  Ky.  40201 

Ford,  L.  G.  (M74),  B.&B.   Supvr.,  M.K.T.,  Denison,  Tex.   75020 

Foreman,  J.  E.,  Jr.  (M'57),  Dir.  Engr.   Servs.,  B.&L.E.,  Greenville,  Pa.   16125 

Forseth,  C.  E.  (M'50,  L'64),  Ret.  Div.  Engr.,  W.P.,   1124  Oakmont  Dr.,  Walnut  Creek, 

Calif.  99529 
Fort,  O.  E.  (M'57,  L'71),  Ret.  Ch.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Fox,  L.  E.  (M'74),  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Albuquerque,  N.M.  87101 
Fox,  R.  L.  (M'35,  L'65),  Ret.  Proe.  Engr.,  Sou.,  Dry  Fork,  Va.  24549 
Fox,  W.  M.  (M'75),  B.&B.  Engr.,  B.N.,  Chicago,  111.  60606 

Fraise,  J.  D.  (M'77),  Asst.  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Ft.  Madison,  Iowa  52627 
Frame,  R.  E.  (M'65),  Asst.  Ch.  Engr.  M/Way,  L.&N.,  Louisville,  Ky.  40203 
Franklin,  E.  E.  (M'70),  Const.  Supvr.,  S.L.S.F.,  Springfield,  Mo.  65802 
Franz,  D.  K.  (M'77),  Br.  Insp.,  C.M.S.P.&P.,  Chicago,  111  60606 
Franzen,  E.  T.  (M'57),  Ch.  Engr.  Des.   &  Constr.,  M.P.,   St.  Louis,  Mo.  63103 
Fraser,  R.  A.   (M'75),   Chemist, C.N.,   Montreal,   Que.,   Canada 
Frederick,  E.  R.  (M'65),  Engr.  B.&B.,  F.E.C.,  St.  Augustine,  Fla.  32084 
Frederick,  G.  R.  (M'67),  Supt.  Prod.,  C.N.,  Winnipeg,  Man.,  Canada 
Fuller,  T.  L.  (M'59),  Engr.  Br.,  S.P.,  San  Francisco,  Calif.  94105 


Gableman,  P.   D.   (M'66),  Mgr.   Environ.   Engr.,   D.M.&L,   Duluth,   Minn.   55802 
Gallop,  C.  M.  (A'74),  Mgr.,  Kipp  Kelly  Ltd.,  68  Higgins  Ave.,  Winnipeg,  Man.,  Canada 
Gardner,  W.  E.  (M'67),  Supvr.  Steel  Brs.,  M.K.T.,  Denison,  Tex.  75020 
Genisio,  P.  M.  (M'75),  Asst.  Engr.,  Maint,  I.T.,  Florissant,  Mo.  63033 
German,  J.  G.  (M'67),  Vice  Pres'.   Engr.,  M.P.,  St.  Louis,  Mo.  63103 

Ghidoni,  L.  L.   (A'74),  President,  American   Industries  Intl.,   Inc.,  P.O.   Box   12092,  Talla- 
hassee, Fla.  32308 
Gibbs,  R.  R.  (M'78),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Chicago,  111. 

Gillan,  G.  K.  (A'74),  Spec.  Proj.  Engr.,  Gannett  Fleming  Corddry  &  Carpenter,  Inc.,  En- 
gineers, P.O.  Box  1963,  Harrisburg,  Pa.   17105 


Simply  the  finest  rail  available. 


Our  new  $80,000,000  rail  facility  is  turn- 
ing out  the  best  rail  money  can  buy. 

This  new  mill  has  the  most  sophisticated 
rail  straightening  equipment  on  the  market. 
CF&I  is  the  only  mill  in  the  country  that 
can  roll  popular  weights  of  rail  in  the  new 
longer  lengths— up  to  25  meters. 

It  is  all  high  performance  rail  and  it 
includes  our  Hi-Si"  and  our  new 
CROMORAIL:  Plus  wc  have  the  world's 
best  accessories,  including  our  proven 
Hi-Guard R  rail  anchors  and  top  quality 
spikes  and  tie  plates. 

The  best  — it's  what  you  get  from  CF&I! 

You'll  find  our  brand  all  over  the  West. 

CF&I  Steel  Corporation 


EH 


Pueblo.  Colorado 


A  subsidiary  of  Cr. 


am  steel 
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Gilley,  C.  E.  (M'77),  Asst.  Br.  Engr.  Svs.,  A.T.&S.F.,  Chicago,  111.  60604 

Gipson,   C.   G.    (M'57,   L'77),   Ret.   Gen.    Fore.   B.&B.-W.S,   A.T.&S.F.,   3955  W.    Cactus 

Wren  Dr.,  Phoenix,  Ariz.  85021 
Goebel,  J.  A.  (M'76),  Asst.  Ch.  Carp.,  C.M.S.P.&P,  Chicago,  111.  60638 
Goforth,  J.   A.   (M'54),  Cons.   Engr.,  Johnson  City,   Tenn.   37601 
Goldberg,  D.  (A'74),  Vice  Pres.,  Goodkind  &  O'Dea  Inc.,  1366  Clifton  Ave.,  Clifton,  N.J. 

07012 
Golem,  G.  G.  (M'64),  Ret.  Asst.  Engr.,  I.C.G.,  Willow  Springs,  111.  60480 
Goodkind,  M.  N.  (A'75),  Alfred  Benesch  &  Co.,  233  N.  Michigan,  Chicago,  111.  60601 
Goodsell,  D.  G.  (M'76),  Gen.  W/S  Fore.,  U.P.,  Kansas  City,  Kans.  66110 
Goray,  J.  V.  (A'76),  Ch.  Estimator,  Joseph  J.  Graciano  Corp.,  7925  Hill  Ave.,  Pittsburgh, 

Pa.  15221 
Gottsabend,  W.  J.   (M'57),  Supt.-M/W  Shops,  P.C.,   Canton,   Ohio  44701 
Gould,  D.  C.  (M'67),  Asst.  Str.  Engr.,  U.P.,  Omaha,  Nebr.  68179 
Grant,  G.  H.  (M'78),  B.&B.  Supvr,  U.P.,  Nampa,  Idaho  83651 
Graves,  R.  G.  (A'75),  V.  Pres.  &  Gen.  Mgr.,  Vogt  &  Conant  Co.  Contractors,  2093  Cline 

Ave.,  Garv,  Ind.  46406 
Grecco,  E.  F/(M'69),  Supvr.  Engr.,  B.&L.E,  Greenville,  Pa.   16125 
Green,  L.  D.  (M'72),  Br.  Engr.  Spec.  Projs.,  S.L.S.F.,  Springfield,  Mo.  65802 
Groves,  G.  R.  (M'71),  Asst.  Div.  Engr.,  W.P.,  Elko,  Nev.  89801 
Gunderson,  R.  R.  (M'47,  H'69),  Ret.  Asst.  Vice  Pres.-Engr.,  W.M.,  689  W.  Lake  Howard 

Dr.,    #107,  Winter  Haven,   Fla.   33880 
Gunkle,  W.  J.   (M'66),   Sr.   Str.   Insp.,   ConRail,   Philadelphia,   Pa.    19104 
Gustafson,  J.  A.  (M'69),  Br.  Engr.,  B.N.,  St.  Paul,  Minn.  55101 
Gutierrez,  D.,  Jr.   (M'77),  Designer,   I.C.G.,   Chicago,   111.   60601 

H 

Hague,  C.  H.  (M'74),  Str.  Engr.,  C.R.I.&P.,  Chicago,  111.  60605 

Haines,  W.  W.  (M'67),  B.&B.  Supvr.,  U.P.,  Portland,  Ore.  97227 

Hale,  R.  (M'77),  Architect,  A.T.&S.F,  Los  Angeles,  Calif.  90014 

Hall,  M.  H.  (M'77),  Asst.  Gen.  Fore.  B.&B.-W.S,  A.T.&S.F,  Fresno,  Calif.  93718 

Halley,  W.  E.  (M'74),  Mgr.  Fire  Prev,  C.&N.W,  Chicago,  111.  60606 

Hambrick,   L.   N.   (A'67),   Bd.   Chiron,   Railroad   Maintenance   &   Construction,   Inc.,   P.O. 

Box   1133,   Irving,  Tex.   75060 
Hamilton,  H.  J.  (M'72),  B.&B.  Supt,  M.P,  Channelview,  Texas  77530 
Hamilton,  W.  A.   (M'65),  Br.   Engr,  A.T.&S.F,   Topeka,   Kan.   66601 
Hannigan,  T.  J.,  Jr.  (M'73),  Asst.  B.&B.  Supr,  S.P,  Medford,  Ore  97501 
Hansen,  D.  G.   (A'62),  Ry.   Sis.   Mgr,   Lewis  Bolt  &  Nut  Co,   504  Malcolm  Ave,   S.E, 

Minneapolis,   Minn.   55414 
Harman,   W.   C.    (M'll,   L'54),   Ret.    Supvr.    B.&B,    S.P,    656   Cedar   Street,    San   Carlos, 

Calif.  94070 
Hartley,  J.  L.  (M'68),  Mast.  Carp,  S.C.L,  Zephvr  Hills,  Fla.  33599 
Hartranft,  J.  B.   (M'75),  Mgr.   Serv.   Contrs,  Sou.',  Atlanta,   Ga.  30303 
Hartselle,  R.  A.  (M'69),  Dist.  Engr,  M.P,  Manchester,  Mo.  63011 
Hawlev,   I.   H.   (M'57,   L'74),   Ret,   Ch.   Engr,   C.&I.M,   40   Friars   Lane,   Springfield,   111. 

62704 
Hedley,  W.  J.  (M'50,  L'68),  Asst.  V.P,  N.&W,  825  Biltmore  Drive,  Clayton,  Mo.  63105 
Hellweg,  R.  D.  (M'47,  L'77),  Ret.  Reg.  Engr,  Amtrak,  1301  N.  Eastholme,  Bloomington, 

111.  61701 
Helm,  J.  M.  (M'72),  Drainage  Engr,  I.C.G,  Chicago,  111.  60601 
Hendrix,  W.  P.  (M'54,  L'73),  Ret.  Sr.  Str.  Eii?r,  P.C,  24054  Calendula,  Mission  Viejo, 

Calif.  92675 
Herren,  G.  H.   (M'76),  Asst.   Gen.   Fore. -B.&B.-W.S,   A.T.&S.F,   Emporia,  Kans.   66801 
Hickok,   B.   M.    (M'51,   L'65),   Ret.    Supvr.    B.&B,   N.Y.C,   2431    Struhar   Drive,    Apt.    6, 

Rocky  River,  Ohio  44116 
Hicks,  T.  L.  (76),  B.&B.  Supvr,  Sou,  Greenville,  S.C.  27601 
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haven't 


Veteran  railroaders  know  that  Prepakt  is  an  old  standby 
of  the  industry  when  it  comes  to  structural  maintenance 
and  rehabilitation.  Our  record  speaks  for  itself. 

■  But,  we  also  want  to  make  sure  that  newer  generations  in 
your  industry  are  acquainted  with  Prepakt's  special  skills.  Fifty 
years  experience  has  not  only  sharpened  those  skills  but  also 
resulted  in  some  creative  new  ideas  to  alleviate  long-standing 
right-of-way  problems. 

Call  us — today! 

TUNNEL  GROUTING   •  AUGERED  PILING 

STRUCTURE  REPAIR  AND  REHABILITATION 

EROSION  CONTROL  SYSTEMS 


INTRUSIOIM-PREPAKT,  INC. 

1705  The  Superior  Building 

Cleveland,  Ohio  44114 

A/C  216-623-0080 
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HU1,  A.  A.  (A'74),  Research  Specialist,  Dow  Chemical  Co.,  2020  Dow  Center,  Midland, 

Mich.  48640 
Hoadley,  D.  E.  (M'74),  Prin.  Engr.  Staff,  D.&M.,  Albany,  N.Y.  12207 
Hobbs,  J.  C.  (M'58),  Ch.  Engr.,  R.F.&P.,  Richmond,  Va.  23230 
Hodgkins,  E.  W.  (M'58),  Exec.  Dir.,  A.R.E.A.,  Chicago,  111.  60605 
Hoeltje,  W.  C.   (A'71),  Vice  Pres.,  Alfred  Benesch   &  Co.,   233   N.   Michigan   Ave.,   Suite 

1700,  Chicago,  111.  60601 
Hogel,  E.  C.  (M~'58,  L'74),  Ret.,  B.&B.,  Supvr.,  U.P.,  2600  West  "E"  St.,  North  Platte, 

Nebr.   69101 
Hogg,  A.  J.  (M'67),  V.  Pres.  Opers.  &  Engr.,  A.A.,  Owosso,  Mich.  48867 
Holland,  R.  M.,  Jr.  (A'76),  Pres.,  Holland  Lumber  Co.,  1226  Karen  Dr.,  Laurel,  Miss.  39440 
Hoppell,  V.  E.  (M'67),  Gen.  B.&B.  Fore.,  U.P.,  Green  River,  Wvo.  82935 
Home,  D.  E.   (A'65),  Vice   Pres.,   HABCO,   Inc.,    10501   Wayzata   Blvd.,   Hopkins,    Minn. 

55343 
Hornig,  F.  F.  (M'74),  Ret.  Div.  Engr.,  C.M.St.P.&P.,   1913  S.W.  2nd  Ave.,  Austin,  Minn. 

55912 
Horton,  B.  P.  (M'68),  Proj.  Engr.,  M.K.T.,  Denison,  Texas  75020 

Howard,  J.  G.  (M'53,  L'77),  Ret.,  Gen.  B.&B.  Supvr.,  W.P.,  Sacramento,  Calif.  95816 
Howard,  N.   D.   (M'26,  H'55),   Ret.   Exec.   Secv.,   A.R.E.A.,   4411   Sierra   Drive,   Honolulu, 

Hawaii  96816 
Howe,  A.  K.  (A'62),  Civil  Engr.,  Ford,  Bacon  &  Davis  Construction  Corp.,  31  The  Cross- 
way,   Kinnelon,   N.J.   07405 
Hoyt,  A.  C.  (M'47,  L'64),  Ret.  Engr.  B.&B.,  E.J.&E.,  Apt.  305,  2204  Lester  Dr.,  N.E., 

Albuquerque,  N.M.  87112 
Hubbard,   M.   H.   (M'48,  L'64),   Ret.   Asst.   Ch.   Engr.-Sys.,   Chessie,   6   Calycanthus   Lane, 

Richmond,  Va.  23221 
Hudson,  D.  C.  (M'76),  Designer,  I.C.G.,  Chicago,  111.  60601 
Huffman,  W.   H.   (M'41,   L'73,   H'78),   Ret.   Asst.   V.   Pres.   &   Ch.    Engr.,   C.&N.W.,   3253 

Sprucewood,  Wilmette,  111.  60091 


JOHN    B.    CONOMOS,    INC. 
COULTER  &  STATION    ST. 
(P.O.    BOX   279) 
BRIDGEVILLE,    PA.   15017 
(412)    221-1800 

conomos 
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Meet 
the 

sliding 
rail 


. . .  that  will  prevent 
buckling,  pull-aparts, 
and  other  problems 
caused  by  rail 
expansion  and 
contraction ! 


In  addition,  each  Conley  Slid- 
ing Rail  is  designed  to  meet 
specific  track  conditions.  Each 
is  completely  automatic  and 
temperature-controlled.  And 
its  heavy  base  (approx.  2,400 
lbs.)  assures  solid  foundation 
and  rugged,  long-lasting 
dependability. 

The  heat-treated,  pre-curved 
wing  rail,  and  one-piece  man- 
ganese steel  casting — consisting 
of  base,  point,  guard  rail,  and 
rail  braces — insures  a  constant 
gauge.  (Photo  indicates  the 
heavy  wheel  tread  that  is 
maintained  regardless  of  rail 
expansion   or   contraction.) 


Conley 


For  complete  details  write: 

Conley  Frog  arid.  Switch  Co. 

Box  9188  I  Memphis,  Tennessee  38109 
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Hughes,  C.  A.  (M'65),  Asst.  Supvr.  Struc,  S.P.,  Houston,  Tex.  77001 

Humphreys,  R.  W.  (M'47,  L'74),  Ret.  Dir.  Contr.  Admin.,  B.N.,  812  Alderson,  Billings, 
Mont.  59102 

Hunt,  H.  W.  (A'72),  Ch.  Engr.,  Associated  Pile  &  Fitting  Corp.,  262  Rutherford  Blvd., 
Clifton,   X.J.   07014 

Hunter,  A.  L.  (M'60,  L'74),  Ret.  Supvr.  Str.,  B.&L.E.,  8  Park  Ave.,  Greenville,  Pa.   16125 

Hutchens,  J.  O.  (M'78),  Proj.  Supvr.,  Sou.,  Knoxville,  Tenn. 

Hutcheson,  F.  W.  (M'38,  L'67),  Ret.  Supvr.  B.&B.,  Chessie,  21  Dimmock  Ave.,  Newport 
News,  Va.  23601 

Hutcheson,  T.  B.  (M'61,  L'78),  Ret.  Asst.  V.  Pres,  Ch.  Engr.,  S.C.L.,  1825  Elizabeth  Pi., 
Jacksonville,   Fla.   32205 

Hutcheson,  W.  A.  (M'39,  L'63),  Ret.  Supvr.  Wk.  Equip.,  Chessie,  620  Douglas  St.,  Clif- 
ton  Forge,  Va.  24422 

Hutto,  J.  E.  (M'51,  L'76),  Gen.  Br.  Insp,  S.C.L,  5504  Waters  Dr.,  Savannah,  Ga.  31406 

Hutton,  J.  R.  (M'68),  B.&B.  Supvr.,  C.R.I.&P.,  Kansas  City,  Kan.  66105 

Hyma,  W.  R.   (M'70),  Br.  Engr.   Sys.,  A.T.&S.F.,   Chicago,   111.   60604 

I 

Her,  F.  C.  (M'65),  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Winslow,  Ariz.  86047 

Irbv,  C.  W.  (M'70),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Amarillo,  Texas  79109 

Iwinski,  J.  R.  (M'65),  Asst.  Ch.  Engr.  Public  Works,  C.&N.W.,  Chicago,  111.   60606 


Jaatteenmaki,  E.  T.  (M'75),  B.&B.  Mast.,  C.P.,  Revelstoke,  B.C.,  Canada 

Jackman,  C.  E.  (M'58),  Trans.  Consultant,  Baltimore,  Md.  21228 

Jackson,  C.  S.  (M'76),  Rte.  Engr.,  Amtrak,  Los  Angeles,  Calif.  90012 

Jackson,   T.    E.    (M'40,    L'63),"  Ret.    Gen.    B.&B.    Supvr.,    S.P.,    827    Wainwright,    Benicia, 

Calif.  94510 
Jacobs,  T.  F.  (M'62),  Constr.  Engr.,  G.T.W.,  Dearborn,  Mich.  48124 
Jenkins,  H.  W.  (M'40,  L'69),  Ret.',  Ch.  Engr.,  N.Y.,N.H.&H.,  P.O.  Box  447,  Green  Valley, 

Ariz.  85614 
Jess,  G.  (M'68),  Div.  Engr.,  C.R.,  Cleveland,  Ohio  44113 

Johnson,  A.  C.  (M'44,  L'70),  Ret.  Engr.  B.&B.,  EJ.&E.,  500  Ann  Ct.,  Joliet,  111.  60435 
Johnson,  A.  E.  (M'75),  Engr.  B.&B.,  D.T.&L,  Dearborn,  Mich.  48126 
Johnson,  A.  K.  (A'75),  V.  Pres.  Gen.  Mgr.,  Detzel  Construction,  Inc.,  2160  Langdon  Farm 

Rd.,   Cincinnati,   Ohio  45222 
Johnson,  A.  R.  (M'67),  Asst.  Engr.,  C.&I.M.,  Springfield,  111.  62705 
Johnson,  B.  B.  (M'75),  Asst.  Gen.  B.&B.  Fore.,  A.T.&S.F.,  Ft.  Worth,  Tex.  76102 
Johnson,  B.   O.   (M'31,  L'63),   Ret.   Office   Engr.,   C.M.S.P.&P..,   512   Lawyers   Title   Bldg., 

Tucson,  Ariz.  85701 
Johnson,  E.  A.  (M'53,  L'68),  Ret.  Engr.  Br.,  I.C.,   17720  Dixie  Highway,  Homewood,  111. 

60430 
Johnson,  H.  T.  (M'60,  L'75),  Ret.  Supvr.   Matl.   &  Equip.   Engr.,  P.C.,  52  Helena  St.,  E. 

Brunswick,   N.J.   08816 
Johnson,  W.  E.  (M'69),  Asst.  Gen.  Fore.  B.&B.&W.S.,  A.T.&S.F.,  Temple,  Tex.   76501 
Jones,  L.  L.  (M'73),  Gen.  W.S.  Fore.,  U.P.,  Omaha,  Nebr.  68179 

Jones,  W.  J.   (M'62,  L'77),  Ret.  Ch.  Engr.,  S.P.,   1000  Chestnut  St.,  Apt.   6-A,  San  Fran- 
cisco,  Calif.   94109 
Jordan,  S.  L.  (M'68),  Asst.  to  Ch.  Engr.,  M.C.,  Portland,  Me.  04102 
Jorlett,  J.  A.  (M'40,  H'66),  Ret.   Struc.  Eng.,   P.C.,  3  West  Bergen  Ave.,   Harvey  Cedars, 

X.J.  08008 
Julius,  H.  R.  (M'63),  Supvr.,  B.&B.-W.S.,  I.C.G.,  Waterloo,  Iowa  50703 

K 

Karsten,  R.  C.  (M'78),  Water  &  Fuel  Dept.  Supvr.,  S.P.,  Eugene,  Ore.  97440 
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DU  PONT 

has  the  people  and  products 
to  serve  you 

There's  a  DuPont  Railroad  Vegetation  Management 
Specialist  in  your  area.  Let  him  bring  his  technical 
knowledge  and  experience  to  help  you  solve  your  weed 
and  brush  control  problems.  DuPont  is  represented  by 
the  most  qualified  railroad  applicators  available. 


Midwest 


East 


West 


Southwest 


Canada 


T.  M.  Evans 

1555  Springfield  Court 
Dunwoody.  GA  30338 
14041455-3108 


W.  N.  Wood 

8232  Weld  County  Rd 
Longmont.  CO  80501 
(303)772-4146 


R.  H.  Kocster 

11  East  12th  Street 
Atlantic.  IA  50022 
(712)243-2348 


A.  W.  Andrews 

394  Yale  Cresent 
Oakville,  Ontario 
Canada  L6L  3L5 
(416)  827-7553 


"he  Du  Pont  Railroad  Vegetation  Management  Products. 

(ROVAR    I    HYVAR    X    ¥ELPAR 


WEED  KILLER 

lives  you  broad-spectrum 
eed  control  at  a  low  cost, 
single  application  of 
rovar  I  can  substantially 
3duce  the  need  for 
)llow-up  sprays  later  in 
le  season. 


WEED  KILLER 

Especially  effective  on 
hard-to-kill  perennial 
weeds  and  grasses  such 
as  Johnson,  Bermuda,  nut, 
quack,  vasey  and  other 
grasses. 


WEED  KILLER 

Gives  you  both  contact 
and  residual  control  of 
a  broad-spectrum  of  weeds, 
grasses  and  vines. 
Velpar  is  non-volatile, 
minimizing  chances  of 
drift. 


With  any  chemical,  follow  labeling  instructions  and  warnings  carefully. 


0 
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ElANCO 


_  Herbicide 

Spike 

sow     m 


twCcnl*1*  KJftwn* 


s£ff^«» 


such  areas  as: 


This  new  and  unique  herbicide 
should  come  closer  to  provid- 
ing total  vegetation  control 
along  railroad  roadbeds  and 
ballasts  and  industrial  sites. 
This  new  compound  was 
widely  tested  for  four  years 
on  over  100  commercial-size 
railroad  sites  and  many  large 
industrial  sites.  Test  result  ob- 
servations of  SPIKE  at  low 
rates  showed  excellent  control 
of  really  tough  weeds  and 
brush   species 

Because    of    SP/KE's    features 
.  .  .  Less  pounds  last  longer 
,  .  .  Get  most  tough  to  control 

weeds  and  brush 
.  .  .  Gets  most  tenacious  woody 


vines  and  brambles 
...  Is  remarkably  resistant  to 
leaching  and  lateral  move- 
ment 
SPIKE  belongs  in  your  total 
vegetation  control  program. 
A  great  many  different  her- 
baceous weed  species  were 
effectively  controlled  including 
more  than  twenty  weed  species 
which  are  problem  plants  over 
the  nation's  railway  and  indus- 
trial areas. 

For  detailed  information  about 
SPIKE,  write  directly  to:  Elanco 
products  Company,  A  Division 
of  Eli  Lilly  and  Company, 
Dept.  E-455,  Indianapolis,  In 
diana  46206  USA 


(Spike®  tebuthiuron,  Elanco) 


Elanco  Products  Company  •  A  Division  of  Eli  Lilly  and  Company 
Indianapolis,  IN  46206,  U.S.A. 
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Kemmerer,  W.  G.  (M'31,  L'56),  Ret.  Engr.  B.&B.,  P.C.,  508  Rockavon  Road,  Narberth, 

Pa.  19072 
Kendall,  J.  T.  (M'49,  L'69),  Ret.  Supvr.  Struc.,  P.C.,  312  Cypress  St.,  Montoursville,  Pa. 

17754 
Kieckers,  E.  W.  (M'58,  L'72),  Ret.  Br.  Engr.,  M.P.,  835  Woodruff  Dr.,  Ballwin,  Mo.  63011 
King,  B.  J.  (M'66),  Br.  Engr.,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 
King,  L.  E.  (M'66),  Asst.  B.&B.  Supvr.,  S.P.,  Stockton,  Calif.  95207 

Kiosk,  L.  (A'59),  Pres.,  Railroad  Maintenance  Corp.,  432  Zerega  Ave.,  Bronx,  N.Y.   10473 
Knuth,  D.  (M'75),  Str.  Engr.,  S.M.S.P.&P.,  Chicago,  111.  60606 
Knuth,  G.  A.  (M'78),  Asst.  B.&B.  Supt.,  C.&N.W.,  Chicago,  111.  60606 
Koehler,   P.   L.    (M'38,   L'66),   Ret.    Div.    Supt.,    Chessie,   Washington   Blvd.,    Huntington, 

W.  Va.  25705 
Kouba,  K.  S.  (M'75),  Res.  Engr.,  C.R.I.&P.,  El  Reno,  Okla.  73036 
Krefting,  A.   S.   (M'35,  L'70),  Ret.   Ch.   Engr.,   Soo,  925   Dain  Tower,   Minneapolis,  Minn. 

55402 
Kriegel,  H.  G.  (M'76),  Asst.  Ch.  Engr.  Brs.,  Sou.,  Atlanta,  Ga.  30303 
Krisher,  K.  E.  (M'77),  B.&B.  Supvr.,  B.N.,  Aurora,  111.  60504 
Kropp,  G.  H.   (A'76),  Pres.   &  Gen.   Mgr.,  Kropp  Co.,   Inc.,   Suite   5,    103   Palisades   Dr., 

Signal  Mountain,   Tenn.   37377 
Krupa,  G.  E.  (M'74),  Proj.  Engr.,  I.C.G.,  Corinth,  Miss.  38834 
Kuhn,  T.  E.  (M'77),  Pollution  Control  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Kuklok,  A.  F.  (M'71),  Asst.  B.&B.  Supvr.,  B.N.,  Billings,   Mont.  59102 
Kuston,  L.  A.  (M'75),  Sr.  Designer,  C.&N.W.,  Chicago,  111.   60606 
Kvenberg,   S.   E.   (M'32,   L'62),   Ret.    Supt.   Bldg.    Mtce.,   C.M.S.P.&P.,    123   Stanton   Point 

Road,  Ingleside,   111.  60041 
Kwong,  H.  G.  (M'76),  Asst.  Engr.,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 


WATCH  US  GROW 

Ozark   Railway  Supplies,   Inc. 
80   Bellerive  Drive 
Fremont    Hills 
Nixa,   Missouri   65714 
(417)  725-3000 


REXNORD,  INC.  (Nordberg  Track  Equipment) 

AMHOIST,  INC.  (American  Hoist  Cranes) 

CONLEY  FROG  &  SWITCH  CO.  (Track  Turnout  Material) 


RENTAL-LEASE  PROGRAMS 
REBUILDING 
SURPLUS  PURCHASE 
DESIGN  &  MODIFICATION 

A  Special  Thanks  to  Our 

Fine  Customers  in  the  Midwest 


ROGER   H.  COOPER,   President 

GEORGE    M.    COOPER,    Sales 

JIM   MASHBURN,   Dir.   -  Sales  &  Marketing 

BETTY    LITTLE,    Dir.    -   Customer  Service 
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LaBeau,  J.  A.  (M'69),  Sr.  Proj.  Engr.,  EJ.&E.,  Joliet,  111.  60434 

Ladner,  D.  R.  (M'77),  Supvr.  B.&B.,  C.&N.W.,  Boone,  la.  50036 

Laframboise,    P.     (A'67),    Pres.,    Eastern    Railway    Siding    Construction    Ltd.,    2650    rue 

Diab,  Ville  St.,  Laurent,  P.Q.,  Canada 
Lager,  T.  J.  (M'78).  Asst.   B.&B.   Supvr.,  C.&N.W.,  Boone.   la.  50036 
Lamkin,  J.  R.  (M'77),  B.&B.  Supvr.,  "Sou.,  Wilton,  Ala.  35187 
Lancaster,  J.  E.,  Jr.,  (M'73),  Asst.  Engr.  Strs.,  M.C.,  Portland,  Me.  04102 
Langan,  A.  E.  (M'62),  Sys.  B.&B.  Supvr.,  U.P.,  Omaha,  Nebr.  68179 
Langevin,  R.  M.  (M'70),  Reg.  Supvr.  frk.  Materials,  C.N.,  Winnipeg,  Man.,  Canada 
Langham,  L.  D.  (M'64),  Div.  Engr.,  A.T.&S.F.,  Chicago,  111  60632 
Lantz,  R.  L.  (A'75),  Mgr.  R.R.  Sales,  Koppers  Co.,  Inc.,   122  S.  Michigan,  Chicago,  111. 

60603 
Larsen,  J.  L.  (M'67),  Asst.  Div.  Engr.,  W.P.,  Sacramento,  Calif.  95814 
Laton,  L.   (M'72),  Asst.   B.&B.   Master,  C.N.,  Belleville.   Ont..  Canada 
Laurick,  M.  J.  (M'52),  Proj.  Engr.,  P.C.,  Columbus,  Ohio  43229 
Lawton,  R.  R.  (M'65),  Engr.  Mat.  &  Test.,  C.&N.W.,  Chicago,  111.  60606 
Layer,  J.  P.  (A'60),  Sr.  Design  Engr.,  Armco  Steel  Corp.  Metal  Products,   1001  Grove  St., 

Middletown,  Ohio  45042 
Leach,  A.  L.  (M'55,  L'69),  Ret.  Asst.  Engr.  Bldg.,  I.C.,  1940  Hickory  Road,  Homewood, 

111.   60430 
Leach,  L.  J.  (M'67),  B.&B.  Supvr.,  U.P.,  Kansas  City,  Kans.  66110 
Ledingham,  J.  B.  (A'75),  Pres.,  Ocean  Coatings  Ltd.,  Box  58354,  Station  "L,"  Vancouver, 

B.C.,  Canada 
Lee,  R.  W.  (M'61),  Supvr.  B.&B.,  Sou.,  Muscle  Shoals,  Ala.  25660 
Lee,  S.K.P.  (M'76),  Designer,  I.C.G.,  Chicago,  111.  60601 
Lees,  H.  M.,  Jr.  (M'71),  Asst.  Dir.  Const.  Proj.,  B.N.,  Casper,  Wyo.  82601 
Lelevich,  L.  E.   (M'67),  Engr.  Plan.   &  Design,  W.P.,  San  Francisco,  Calif.   94105 
Lemanski,  F.  G.  (M'76),  Asst.  En°;r.  Clears.,  N.&W.,  St.   Louis,  Mo.  63101 
Lewis,  D.  J.  (M'73),  Designer,  I.C.G.,  Chicago,  111.  60601 
Liedholm,   W.   (A'77),  Prod.   Mgr.   M/Way,   Western-Cullen   Division,   2700  W.   36th   PI., 

Chicago,    111.   60632 
Linn,  G.  A.   (M'40,  L'66),   Ret.   Div.   Engr.,   C.&N.W.,  222   Chapin   St.,   Chardon,   Nebr. 

69337 
Lindsay,  F.  B.  (A'66),  Lab.  Mgr.,  Soil  &  Material  Engineers,  Inc.,  315-C  Montlieu  Ave., 

P.O.   Box    11113,   Greensboro,   N.C.   27409 
Link,  R.  D.  (M'78),  Asst.  Supvr.  B.&B.,  B.N..  Superior,  Wis.  54880 
Linsteadt,  J.  C.  (M'77),  B.&B.  Supvr.,  M.P.,  Blue  Springs,  Mo.  64015 
Little,  H.  E.  (M'48,  L'75),   Ret.   Supvr.   Water  Serv.,   I.C.G.,    194   Fulgham  Ave.,   Crystal 

Springs,  Miss.   39059 
Lloyd,  H.  R.  (M'66),  B.&B.  Supvr.,  Sou.,  Stockbridge,  Ga.  30281 
Lokatzke,  G.   P.    (M'47),   Ret.    SuDvr.    B.&B.,   EJ.&E.,    1420   Meadow  Drive,   Gary,   Ind. 

46408 
Long,  W.  R.  (M'63),  Sr.  Asst.  B.&B.  Supvr.,  S.P.,  Albany,  Ore.  97321 
Longiotti,  P.  (M'74),  Asst.  Strs.  Insp.,  B.&L.E.,  Greenville,  Pa.  16125 
Louw,  J.  P.  (A'72),  Librarian,  South  African  Iron  &  Steel  Industrial  Corp.,  Ltd.,  Pretoria, 

South  Africa 
Lowery,  C.  E.  (M'76),  Sr.  Buver  Serv.  Contrs.,  Sou.,  Atlanta.  Ga.  30303 
Lowry,   J.   M.   (M'50,   L'75),   Ret.,   Asst.    Dist.   Engr.,   S.P.,   5242   Jackwood   St.,    Houston, 

Tex.  77035 
Loy,  M.   L.,  Jr.   (M'77),   Gen.   B.&B.   Sunvr.,   Sou.,   Knoxville.   Tenn.   37902 
Lozano,  D.  E.  (M'79),  Asst.  B.&B.  Gen. "Fore.,  A.T.&S.F.,  Fresno,  Calif.  93718 
Lucas.  H.   F.   (M'52,  L'69),  Ret.   Asst.   Engr.,   C.M.S.P.&P.,  423  Wood  Ave.,   Bensenville, 

111.   60106 
Luke,  K.  (M'78),  Director,  Canton,  Hong  Kong,  China 

Lund,  C.  R.   (M'71),  Asst.  Supvr.  Bldg.  Mtce.,  C.M.St.P.&P.,  Chicago,  111.   60606 
Lund,  C.  V.  (M'47,  L'71),  Ret",  Asst.  to  V.P.  &  Ch.  Engr.,  C.M.St.PAP.,  344  Scott  Ave., 

Glen  Ellvn,   111.  60137 
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hydraulic 
jacks 


for  Railroad 
Maintenance 


ALL-DIRECTIONAL 

Saf-T-Lite 

ALUMINUM  JACKS 

Lightweight.  Rugged.  All-Directional  in  7,  15  and 
35  Ton  models.  75  and  150  Ton  models  are 
Two-Directional.  Strokes  from  3"  to  61/e".  Jack- 
ing heights  to  I8V2". 

The  7  Ton  Model  is  small  in  size  and  allows 
for  easy  access  in  straightening  crater  pins  — 
the  protective  shroud  for  drivegears  on  axles. 

Higher  Tonnage  Models  are  used  for  retracking 
cars  derailed  within  the  yards,  before  entering 
the  repair  shop;  straightening  tank  and  gondola 
cars;  changing  car  truck  springs. 


GENERAL  DUTY 


78  HSSs 


STEEL  JACKS 


Steel  Jacks  range  from  IV2  to  100  Ton  capac- 
ities and  from  a  7"  collapsed  height  to  over  a 
4'  extended  height.  Twelve  models  to  choose 
from,  to  cover  every  need. 

Supplies  high  force  in  maintenance  areas  such 
as  changing  traction  motors  and  wheels;  hold- 
ing car  walls  while  repair  welding  is  performed; 
straightening  car  couplers  in  press  frames;  plus 
many  other  applications  in  maintenance  and 
air  room  repairs. 

WRITE:  ENERPAC,  Dept.  X,  Butler,  Wl  53007 


tf 
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ANOTHER   NEW 


PLASSER 


PACE-SETTER  MACHINE 


Its 

«, -•  m 


THE    PTT-16 


THE    PLASSER 
TIE    TAMPER 


Physically  it's  SMALL, 
Potentially  it's     D  I  ^^  | 

With  a  wheel  base  of  only  8  feet  8  inches  the  PTT-16  can  be 
transported  easily  by  highway  trailer.  But  the  16  tool  split  head 
is  capable  of  efficient,  effective  tamping  anywhere  you  want  it, 
whether  it's  for  spotting  or  for  tamping  ties  behind  tie  and  rail 
gangs. 

Ideal  for  contractors  and  for  the  maintenance  of  industry 
trackage.  The  sturdy  construction  and  simple  design  of  the 
PTT-16  mean  trouble-free  operation  and  low-cost  maintenance. 
The  proven  vibratory-squeeze  principle  using  standard  tamping 
bars,  assures  quality  work.  It's  powered  by  a  GM353  engine,  has 
a  hydraulic  drive  and  can  travel  at  a  speed  of  30  mph. 

PLASSER  AMERICAN    CORP. 

2001   Myers  Road,  Chesapeake,  Va.  23324 
(804)  543-3526 
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Lundgren,  H.  M.  (M'57),  B.&B.  Mast.,  C.N.,  Kamloops,  B.C.,  Canada 

Lurcott,  E.  T.  (M'68),  Engr.  Svs.  Insp.  Strs.,  C.B.,  Philadelphia,  Pa.  19104 

Lynch,  J.  F.,  Jr.  (M'59),  Engr.  Design"  &  Construction,  S.P.,  San  Francisco,  Calif.  94105 

Lynch,  J.  K.   (A'51),  Sis.   Mgr.,   Vulcan   Materials  Co.,    1   Office   Park  Circles   Birmingham, 

Ala.   35223 
Lynch,  J.  K.  (A'51),  Sales  Mgr.,  Vulcan  Materials  Co.,  P.O.  Box  7497,   Birmingham,  Ala. 


Mabrv,   D.   B.   (A'43,   L'73),   Ret.,   Vice   Pres. -Sales,   Moss-American,    Inc.,   420   Edgewood 

Dr.,  St.  Louis,  Mo.  63105 
Maffett,   D.   V.    (A'66),   Vice   Pres.    R  R.    Sales,    Southern   Wood    Piedmont    Co.,    P.O.    Box 

5447,   Spartanburg,   S.C.   29301 
M?.h,  E.  P.  (M'78),  Asst.  Engr.,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 
Mahon,  j.   W.   (A75),   Pres.,  "John   W.   Mahon   Co.,    15017   Detroit   Ave.,   Cleveland,   Ohio 

44107 
Main,  V.  W.   (M'78),  Asst.  Engr.,  A.T.&S.F.,   Los  Angeles,  Calif.   90014 
Makarowski,  S.  (M'64),  B.&B.  Mast,  C.N.,   Edmonton   15,  Alb.,  Canada 
Makrirh,  R.  H.   (A'77),  Coating  Soec,   Porter  Coatings,   RD  4,   Box  307,   McDonald,   Pa. 

15057 
Manda,  G.  H.  (M'79),  Asst.  Architect,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 
Manley,  B.  F.  (M'16,  L'56),  Ret.  Simvr.  B.&B.,  Pacific  Electric,  4571  Camburv,  LaPalma, 

Calif.  90323 
Mardorf,  E.  C.   (A'72),  Zone  Mgr.,   Lee  Turzillo  Corn.,  303  Busse   Highway,   Park   Ridge, 

111.   G0088 
Mare'  ,  S.  A.  (A'77),  Vice  Pres.,  Lee  Turzillo  Contracting  Co.,  3351  Brecksville  Rd.,  Rich- 
field, Ohio  44286 


jtutunoint 


R  A  It  W  A  Y  *  M  O  T  0;R  v  C  A  R  S" 
AN  D     WORK     E.Q U  I  P  ME  NT 


for  help  along  The  Way 
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Margules,  B.  (A'78),  Consultant,  Conmalo  Inc.,  3501  E.  118th  St.,  Chicago,  111.  60617 

Marks,  E.  L.  (M'69),  Ch.  Engr.,  D.&T.S.L.,  Toledo,  Ohio  43611 

Markvaldas,  T.  E.  (M'73),  Asst.  Br.  Engr.,  C.M.S.P.&P.,  Chicago,  111.  60606 

Marlow,  M.  J.  (M'72),  Supvr.  Engr.  Trks.  &  Prop.,  E.J.&E.,  Joliet,  111.  60434 

Martens,   W.    F.    (M'24,   L'59),   Bet.   Gen.    Fore.    B.&B.,   A.T.&S.F.,    3396   Mayfield   Ave., 

San  Bernardino,   Calif.  92401 
Martin,  J.  W.  (M'53,  L'74),  Bet.  Mast.  Carp.,  S.C.L.,  4656  E.  Glen  Bidge  Circle,  Wins- 
ton, Ga.  30187 
Martvn,  G.  W.  (M'59),  Mgr.  Fac.  &  Civ.   Engr.,  EJ.&E.,  Joliet,   111.  60434 
Mascorro,  F.  F.  (M'72),  Gen.  Fore.,  A.T.&S.F.,  Ft.  Worth,  Tex.  76102 
Mashburn,  J.  I.  (A'77),  Dir.  Sales  &  Marketing,  Ozark  Railway  Supplies,  Inc.,  3259-L  E. 

Sunshine,  Springfield,  Mo.  65804 
Mathias,  H.  O.  (M'59),  Mgr.  Contr.,  I.H.B.,  Hammond,  Ind.  46323 
Mathieu,  J.  L.  (M'63),  Constr.  Supvr.,  I.C.G.,  Chicago,  111.  60605 
Matt,  A.  (M'70),  Gen.  Fore.  B.&B.&W.S.,  A.T.&S.F.,  Lajunta,  Colo.  81051 
McCardle,  T.  W.  (M'76),  Bwv.  Trk.  Insp.,  A.P.S.C,  Montgomery,  Ala.  36130 
McCartan,  P.  F.  (M'71),  Ch.  CI.  Str.,   I.C.G.,  Chicago,  111.  60601 
McCov,  D.  E.  (M'65),  B.&B.   Engr.,  B.N.,  Denver,  Colo.  80202 

McFarland,  J.  A.  (M'71),  Chrmn.  Bd.,  McFarland  Johnson  Engineers,  Woodburv,  N.J.  08096 
McGill,  J.  A.  (M'70),  B.&B.  Supvr.,  Sou.,  Hattiesburg,  Miss!  39401 
McGrew,  F.  O.  (M'48,  L'66),  Bet.  Ch.  Carp.,  C.M.S.P.&P.,  Delphi,  Ind.  46923 
McGroarty,  J.  (A'79),  Sales  Bep.,  N  L  Industries,  Inc.,  26  Asbury  Lane,  Cary,  111.  60013 
McGuire,  B.  F.  (A'71),  Area  Mgr.,  Osmose  Co.,  9821  Grandview,  Shawnee  Mission,  Kan. 

66212 
McKenzie,  L.  E.  (M'78),  Gen.  Wat.  Serv.  Fore.,  U.P.,  Portland,  Ore.  97208 
McKibben,  D.  H.  (M'51,  L'75),  Bet.  Engr.  Strs.,  P.C.,  Penn  Central  Sta.,  Pittsburgh,  Pa. 

15222 
McMaster,  M.  C.  (M'78),  Asst.  Supvr.   Strs.,  C.B.,  Altoona,  Pa.   16601 
McMaster,  R.  C.  (M'66),  Mgr.  Fac.  &  Strs.,  B.&L.E.,  Greenville,  Pa.   16125 
Meditz,  A.  B.   (M'73),  Design  Draftsman,   E.J.&E.,  Joliet,   111.   60432 


Pile  Installation 
Equipment 

All-American 
Designed  and  Manufactured 

•  Hydraulic  Vibratory  Drivers/ Extractors 

•  Diesel,  Single  and  Double  Acting  Hammers 

•  Air-Steam,  Single,  Double  Acting  Hammers 

•  Air-Steam  Variable  Stroke  Hammers 

•  Hammer  Leads  &  Hydraulic  Bottom  Braces 

•  Vertical  Boring  Units 

•  Hydraulic  Power  Packs 


MKT 


GEDTECHNICAL 
SYSTEMS 

■  OX    793,   DOVER,  NJ   07801 
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Hey    Railroaders! 
We  Stock: 

SHIP  AUGER  BITS 

WIRE  ROPE  AND  NYLON  CHOKER  SLINGS 

PULLERS 

BUSH  HAMMERS 

BACKING  OUT  PUNCHES 

ERECTION  WRENCHES 

PEVIE  DUCKBILL  HOOKS 

DRIFT  PINS 

SKIDDING  TONGS 

TIMBER  CARRIERS 

TRACTOR  TYPE  TONGS 

CANT  HOOKS 

JOURNAL,  BRIDGE,  TRACK  JACKS 

STEEL  BLOCKS 

IMPACT  WRENCHES,  SOCKETS 

OVER  16,000  OTHER  ITEMS 

FULTON    SUPPLY   CO. 

342    Nelson   St.,   SW 

Atlanta,  GA  30310 

Phone   (404)   688-3400 
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Meeks,   W.   R.   (M'42,   L'62),   Ret.,   B.&B.,   Supvr.,   M.P.,   4000   S.   56th   St.,   Apt.   260-C, 

Lincoln,    Nebr.    68506 
Meisner,  D.  C.  (M'76),  Ch.  Draftsman,  C.&N.W.,  Chicago,  111.  60606 
Meng,  R.  E.  (M'71),  B.&B.  Supvr.,  U.P.,  Spokane,  Wash.  99206 
Messman,  D.  V.  (M'55,  L'74),  Ret.,  Asst.  to  Ch.  Engr.,  Sou.,  2434  Shallowford  Rd.,  NE, 

Atlanta,  Ga.  30345 
Meyers,  B.  R.  (M'30,  L'68),  Ret.  V.P.,  C.&N.W.,  569  Winnetka  Ave.,  Winnetka,  111.  60093 
Miles,  J.  R.  (M'73),  B.&B.   Supvr.,  Sou.,  Selma,  Ala.  36701 
Miller,  D.  E.  (M'67),  B.&B.  Supvr.,  U.P.,  Cheyenne,  Wyo.  82001 
Miller,  J.  C.  (M'69),  Engr.-Adrriin.,  W.P.,  San  Francisco,  Calif.  94105 
Miller,  M.  B.   (M'68),  Asst.   Engr.   Standards,  C.R.,  Philadelphia,  Pa.    19104 
Miller,  V.  K.  (M'73),  Sr.   Proj.  Engr.,  EJ.&E.,  Joliet,  111.   60434 
Mimick,   F.   A.    (M'67),   B.&B.    Supvr.,    U.P.,    Salina,    Kan.    67401 
Mince,  F.  S.  (M'77),  B.&B.  Supvr.,   Sou.,  Kno.wille,  Tenn.  37902 
Mitchell,  F.  S.  (M'77),  Research  Center,  A.A.R.,  Chicago,  111.  60616 
Monahan,  E.  L.  (M'68),  Sr.  Engr.,  C.R.I.&P.,  Silvis,  111.  61282 
Mooney,  A.   E.   (M'74),   Engr.   Const.,   Clinchfield,   Erwin,   Tenn.   37650 
Moore,  D.  W.  (M'71),  Asst."  B.&B.  Supvr.,  S.P.,  San  Antonio,  Tex.  78219 
Moore,  I.  A.  (M'39,  L'61),  Ret.  Ch.  Engr.,  C.&E.L,  2321  N.  Vermillion  St.,  Danville,  111. 

61832 
Moore,  R.  M.  (M'65),  Br.  Engr.,  F.R.A.,  Washington,  D.C.  20590 
Moris,  R.  F.  (M'55,  L'69),  Ret.   B.&B.  Supvr.,  N.&W.,   1630  Emerson  Ave.,  Fort  Wayne, 

Ind.  46808 
Morris,   T.   R.    (A'75),    International   Construction    Equipment,   301    Warehouse    Dr.,   Mat- 
thews, N.C.  28105 
Moulton,  R.  H.  (A'77),  Vulcan  Materials  Co.,  One  Metroplex  Dr.,  Birmingham,  Ala.  35209 
Muniz,  H.  A.  (M'77),  Mgr.  Maint.  Planning,  D.M.&I.R.,  Proctor,  Minn.  55810 
Murdock,  G.  L.  (M'72),  Engr.  M/Way,  S.P.,  San  Francisco,  Calif.  94105 
Murphy,  M.  R.   (M'73),  B.&B.   Supvr.,   U.P.,   Pocatello,   Idaho  83201 
Murray,  D.  J.  (M'54),  Land  &  Tax  Coram,  B.R.C.C,  Chicago,  111.  60638 
Myers,  E.  T.  (M'57),  Engr.  Ed.,  Modern  RR,  5  So.  Wabash  Ave.,  Chicago,  111.  60602 
Myers,  R.   L.   (M'50,   L'76),  Water  Chem.,   I.C.G.,   520  Wabash  Ave.,   Apt.    10,   Mattoon, 

111.  61938 
Myres,  J.  H.  (M'76),  Br.  Insp.,  T.&P.,  Ft.  Worth,  Tex.  76102 

N 

Napoli,  J.  (M"78),  B.&B.  Supvr.,  B.R.C.C,  Chicago,  111.  60638 

Nel  on.  H.  F,  (M'70),  Dir.-Engrg.  Serv.,  E.J.&E.,  Joliet,  111.  60434 

Nelson,  J.  H.  (M'74),  B.&B.  Supvr.,  M.P.,  Monroe,  La.  71201 

Nelson,  R.   D.   (M'57),  Asst.   Div.   Mgr.-Engr.,   C.&N.W.,   Boone,   la.   50036 

Nevero,   S.   F.   (M'77),  B.&B.   Supvr.,"  B.&M.,   N.   Billerica,   Mass.   01862 

Nichols,  J.   R.   (M'71),  Gen.   Br.   Insp.,   L.&N.,   Loirsville,   KV.  40201 

Niemever,  T.  M.   (M'73),  Staff  Engr.,  C.&N.W.,  Chicago.   111.   60606 

Nitzschke,  R.  D.  (M'74),  B.&B.  Supvr.,  C.&N.W.,  Pekin,  111.  61554 

Nord,  D.   L.   (M'60),   Staff  Engr.-Str.,   I.C.G.,   Chicago,   111.   60605 

Nordstrom,  F.  P.   (M'75),  B.&B.   Supvr.,   E.J.&E.,  Joliet,   111.   60434 

Nordstrom,  R.  D.  (M'59),  Engr.  Br.  &  Struc,  W.P.,  San  Francisco,  Calif.  94105 

Norton,   K.    J.    (A'71),   Mgr.    Sales,    Osmose   Wood    Preserving    Co.,    4546    Tompkins    Dr., 

Madison,    Wis.    53716 
Norton,  K.  J.  (A'71),  Mgr. -Sales,  Osmose  Wood  Preserving  Co.,  4915  Monona  Dr.,  Madi- 
son, Wis.   53716 
Noyszewski,  M.   (M'65),   Engr.   Rehab.   Prois.,   I.C.G.,   Chicago,    111.   60601 
Nyland,  K.  O.   (M'69),  B.&B.   Mast.,  C.N.R.,  Thunder  Bay,  Ont.,  Canada 


O'Bryant,  C.  M.  (M'62),  Supvr.   Struc,  Texas-Mexican,   Laredo,  Tex.  78040 
O'Connor,  J.  R.  (M'72),  Str."  Engr.,  U.P.,  Omaha,  Nebr.  68102 
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Only  36  hours  of  track  shut-down 
to  replace  this  R.R.  Bridge 


1 1  t 

*  Jujt         """    .■.■■■■' 


Heede  Lift-Climber  Jacks  provide 
a  fast,  safe,  and  efficient  method 
for  replacing  Railway  bridges, 
and  have  proven  it  on  more  than  a 
dozen  spans  all  over  the  world. 

Designed  to  permit  off  site  fabrica- 
tion of  a  complete  span  including 
ties  and  rails,  Heede  Lift-Climber 
Jacks  can  offer  substantial  sav- 
ings in  time  and  monev. 

1.  The  new  span  is  rolled  in  on 
railway  flatcars. 

2.  The  span  is  lifted  off  and  held 


by  the  Lift-Climbers  until  the  flat- 
cars  are  removed. 

3.  The  old  span  is  securelv  tied  to 
the  new  span  above. 

4.  The  ends  of  the  old  span  are 
cut  from  the  piers. 

5.  Both  spans  are  lowered  bv  the 
Lift-Climbers  until  the  new  span 
rests  upon  its  bearings. 

Find  out  more  about  the  Heede 
Lift-Climber  Svstems  . . .  and  how 
Heede's  Heavy  Lift  specialists  can 
cut  your  bridge  construction  costs. 


HEEDE  INTERNATIONAL,  INC. 

Heavy  Lift  Division 

43  LINDSTROM  ROAD 
STAMFORD,  CONNECTICUT  06902 
(203)  327-3230 
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Osst,  W.  C.  (M'47,  L'61),  Ret.  Prin.  Asst.  En^r.,  F.W.&D.,  4633  Chalmont,  Fort  Worth, 

Tex.   76107 
Oppert,  J.  A.  (A'74),  Prof.  Engr.,  Clark  Dietz  &  Associates-Engineers,  Inc.,  211  N.  Race 

St.,  Urbana,  II.  61801 
Orphan,  A.  J.  (M'60),  Constr.  Engr.,  S.P.,  Houston,  Tex.  77001 
Osterling,  A.  W.   (M'77),  V.  Pres. -Consultant,  McFarland  Johnson,   Engineers,  Woodbury, 

X.J.    08096 
Ostrom,  W.  D.  (M'54,  L'75),  Ret.  Ch.  Carp.,  C.M.S.P.&P.,  Reads  Landing,  Minn.  55968 
Oviatt,  M.  P.  (M'70),  Proc.  Engr.  Struc,  Sou.,  Atlanta,  Ga.  30303 
Owens,  R.  F.  (M'65),  Cost  Engr.,  I.C.G.,  Chicago,  111.  60605 


Packard,   B.   G.    (M'54,   L'70),   Ret.   Off.    Engr.,   C.&N.W.,   Box   41,   Bailevs   Harbor,   Wis. 

54202 
Pahl,  W.  H.  (M'50,  L'64),  Ret.  Asst.  Suovr.  Struc,  Penn.,  2211  Walshire  Ave.,  Baltimore, 

Md.  21214 
Paine,  D.  (A'75),  Exec.  Vice  Pres.,  Sinco,  Inc.,  P.O.  Box  89,  E.  H.  Hampton,  Conn.  06424 
Palmer,  J.  F.  (A'71),  Exec.  V.  Pres.,  J.&P.  Petroleum  Products,  Inc.,  P.O.  Box  4206,  Dallas, 

Tex.  75208 
Parrish,  O.   S.  (M'67),  Gen.  B.&B.&W.S.   Fore.,  A.T.&S.F.,  Wellington,  Kan.   67152 
Parvin,  C.  F.  (M'78),  Consulting  Engr.,  41  Briar  Rd.,  Wavne,  Pa.   19087 
Patel,  G.  H.   (M'75),   Designer,   C.&N.W.,   Chicago,   111  60608 

Patterson,  C.  A.   (M'55,  L'77),  Ret.,  B.&B.   Supvr.,  T.P.&W.,   East  Peoria,   111.  60611 
Patterson,  C.  C.  (M'58,  L'75),  Ret.  B.&B.  Supvr.,  B.N.,  Alliance,  Nebr.  69301 
Patterson,  E.   C.   (M'77),  Mgr.  Strs.,  C.&N.W.,  Boone,   la.   50036 
Patterson,  J.  M.  (M'57,  L'75),  Ret.  B.&B.  Supvr.,  P.C.,  32  Hillside  Rd.,  Beacon,  N.Y.  12508 


PROBLEM  SOLVER... 


stallation  crews.  Huck's  tool  operation 
providesfor  automatic  uniform  clamping 
for  each  Huckbolt®  Fastener,  eliminates 
costly  tension  checks  for  each  fastener. 

Lower  installed  costs  of  the  Huck 
Fastening  System  are  the  solution  to 
many  railroad  fastener  problems.  Huck 
combines  STRUCTURAL  INTEGRITY 
AND  FAST  INSTALLATION. 

Call  or  write  for  a  demonstration  in 
your  office  or  yard:  Huck  Manufac- 
turing Company,  8001  Imperial 
Drive,  Waco,  Texas  76710,  tele- 
phone 816/776-2000. 

In  Canada:  326  Humber  College 
Blvd.,  Rexdale  M9W  5P4,  Ontario, 
Canada,  telephone  416/677-2800. 


C50L  FASTENER  has  proven  to  be  a 
problem  solver  for  steel  railroad  bridge 
span  construction.  Adoption  of  the  Huck 
Fastening  System  in  this  application  has 
eliminated  the  need  for  experienced  in- 


HUCK 


HUCK  MANUFACTURING  COMPANY 

2500  Bellevue  Ave., 
Detroit,  Mich.  48207 


[/ffizzkj 
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The  Ever-Dependable  Wood  Crosstie 

(Gooa  news  down  the  line) 


In  this  world  of  shrinking  natural 
resources,  it's  comforting  to  know 
there's  at  least  one  resource  that  is 
literally  growing:  The  proven, 
dependable  wood  crosstie.  We're 
growing  them  faster  than  we're 
using  them. 

It's  a  good  thing.  On  down  the  line, 
we'll  need  30  million  new  crossties  a 
year  to  keep  America  rolling.  That's 
a  pretty  tall  order.  But  Man  and 
Nature— working  together— began 


filling  it  years  ago. 
In  the  century  and  a  half  since 
crosstie  technology  emerged  from 
the  stone  age,  modern  improvements 
in  drying  and  treating  wood  have 
extended  the  average  life  of  the 
crosstie  five  fold:  from  about  six 
years  to  30  years  and  up. 
Today,  the  modern  wood  crosstie 
lasts  longer  than  it  takes  to  grow  a 
tree  big  enough  to  make  one  or 
more  new  crossties. 


Nature  is  doing  her  part.  too. 
Hardwood  growth  now  exceeds 
annual  cutting  by  more  than  75%. 
And  that  inventory — especially  in 
crosstie-size  trees— is  increasing. 
American  Commerce  has  a  lot 
riding  on  the  strength  and  growth  of 
the  Nation's  Railroads.  And  our 
Railroads  can  bank  on  the  ever- 
dependable  wood  crosstie  to  carry 
its  share  of  the  load.  Right  down 
the  line. 

Koppers  Company.  Inc. 
Pittsburgh.  PA.  15219 

KOPPERS 

Architectural  and 
Construction  Materials 


K-:s 


Directory 


Paxton,  W.  R.  (M72),  Ch.  M/W.  Div.,  F.R.A.,  Manassas,  Va.  22110 

Payne,  G.  C.  (M'59),  Div.  Engr.,  S.L.S.F.,  Chaffee,  Mo.  63740 

Pearson,  R.  E.   (M'63),  Ch.   Engr.,   C.&I.M.,   Springfield,   111.   62705 

Pearson,  W.  O.  (M'64),  Ch.  Engr.,  I.T.,  St.  Louis,  Mo.  63177 

Peel,  T.  F.  (M'76),  Engr.  Builds.  &  Environ.  Control,  C.R.I.&P.,  Chicago,  111.  60604 

Perrier,  J.   L.   (M'53,   L'75),   Ret.   Dir.   Spec.   Pros.   Engr.,   C.&N.W,    1331   S.   Finley   Rd., 

Lombard,    111.    60148 
Peterson,   N.   E.   (M'38,  L'64),   Ret.   Ch.   Engr.   M/W.,   C.&I.M.,   2144   Polv   Dr.,   Billings, 

Mont.    59102 
Petrick,  V.  W.  (M'65),  Gen.  Mgr.,  S.C.T.,  Centerville,  Term.  37033 
Phillips,  R.  E.  (M'78),  Asst.  Arch.  Engr.,  Son.,  Atlanta,  Ga.  30303 
Piepmeier,  A.  L.  (A'5.3),  Vice  Pres.,  Turner  Engineering  Co.,  P.O.  Box   15305,   Nashville, 

Tenn.  37215 
Pierce,  C.  D.  (M'72),  Engr.  B.&B.,  B.&M.,  N.  Billerica,  Mass.  01882 
Piklapp,  R.   M.   (M'71),  B.&B.   Snpvr.,  C.&N.W.,  Oelwein,   la.   50662 
Pitts,  W.  J.  (M'73),  Asst.  Mast.  Carp.,  S.C.L.,  Plant  Citv,  Fla.  33566 
Pitzen,  G.  B.  (M'76),  B.&B.  Supvr.,  C.&N.W.,  Chicago,  111.  60803 
Planchon,  I.  (M'61),  Div.  Engr.,  S.L.-S.F.,  Tulsa,  Okla.  74103 
Porter,  D.  C.  (M'71),  Asst.  Str.  Stmt.,  O.N.,  North  Bav,  Ont.,  Canada 
Potter,  R.  H.   (M'66),  Engr.   Struc.'  Me.   Cen.,   Portland,   Me.   04102 
Potts,  G.  W.  (M'73),  B.&B.  Supvr.,  L.&N.,  Knoxville,  Tenn. 
Presthus,  E.  J.  (M'64),  Engr.  Struc,  B.N.,  Missoula,  Mont.  59801 
Pritchard,  B.  L.  (M'56,  L'69),  Bet.  Div.  Engr.,  A.T.&S.F.,  2204  S.  Travis,  Amarillo,  Tex. 

79109 
Pritchett,  J.   (M'61),  Gen.   B.&B.   Supvr.,   Sou.,  Columbus,  Ga.  31902 
Prude,  G.  F.   (M'51,  L'75),  Ret.  Asst.   B.&B.   Sunvr.,   S.P.,   P.O.   Box   1319,  Houston,   Tex. 

77001 
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S  e  a  I  t  i  t  e 

HOOK 
BOLT 

Fastenstimbers  and 
ties  to  steel  beams. 
Easy  to  install,  long- 
life.  Fins  prevent 
turning.  Sealtite 
Spring  Lock  holds 
tension  even  when 
timber  changes  due 
to  weather  or  wear. 


T) 

'workhorse 
products 

Irons  Lewis 


»  SEALTITE  DOME  HEAD  DRIVE  SPIKE 

Fastens  timbers  and  plank  decking  on 
grade  crossings,  bridges  and  docks.  Wide, 
smooth  head  seals  opening,  wears  well. 

LEWIS  WASHER  HEAD  TIMBER  DRIVE  SPIKE 

Fastens  highway  crossing  planks,  bridge 
guard  rails  and  general  timber  construc- 
tion. One-piece  head.  Easy  to  install. 


(J 


BOLT  AND   NUT   COMPANY 


504  Malcolm  Ave.  S.E.  Minneapolis,  Minn.  55414  Phone  612/378-1371 
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LORAM  S  ALL  AMERICAN 

TRACK  TEAM 


Modern 
Maintenance 
of  Way 
Equipment 

...designed 
to  do  the  job 
better,  easier 
and  at  less  cost 

—  with  your 
men 
or  ours  — 

in  record  time! 


AUTOTRACK  WITH  PLOW  AND  SLED 

THE  WINNING  TEAM  FOR  TRACK  REHABILITATION  PROGRAMS 
LORAM  RAILWAY  MAINTENANCE  EQUIPMENT  FOR: 

•  Shoulder  Ballast  Cleaning  «  Raising  Track  •  Resurfacing  • 
Reballasting  •  Replacing  Ties  •  Undercutting  •  Ballast  Cleaning 

•  Crib  Skeletonizing  •  Rail  Grinding  Single  or  Multiple  track  • 
Mainline  or  Yard  tracks 

CONTRACT,  SALE  or  LEASE 


FOR  FULL  DETAILS 
OR  SHOWING  OF 
OPERATING  FILMS, 
WRITE  OR  CALL  TODAY 


MAINTENANCE  OF  WAY,  INC. 

3900  Arrowhead  Drive  •  Hamel,  MN  55340  U  S  A 
PHONE:  (612)  478-6014  ■  TELEX:  29-0391:  Cable,  LORAM 
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Raessler,  V.  D.  (M'51,  L'71),  Ret.  Supvr.  B.&B.&W.S.,  IC,  Merrmhis,  Tenn.  38114 
Rainer,  A.  L.  (M'6S),  Gen.  Br.  Insp.,  S.C.L.,  Jacksonville,  Fla.  32202 

Rainey,  W.  H.  (M'56,  L'69),  Ret.  B.&B.  Supvr.,  S.P.,  201  W.   Fair  Oaks  Place,   San  An- 
tonio, Tex.  78209 
Rains,  J.  E.   (M'71),  Assoc.   Br.   Engr.,   L.&N.,   Louisville,   Ky.  40232 
Ralston,  C.  A.   (M'72),  Gen.   Fore.,"~A.T.&S.F.,   Emporia,  Kans.   66801 
Ramsauer,  R.  (M'77),  B.&B.  Mast.,  A.C.,  Sault  Ste.  Marie,  Ont.,  Canada 
Rankin,  W.  H.  (M'61),  Sr.   Str.  Engr.,  S.L.-S.F.,   Springfield,   Mo.   65807 
Rauch,  D.  L.  (M'74),  Ch.  Engr.,  S.B.,  Bethlehem,  Pa.  18015 
Red,  R.  E.   (M'72),  B.&B.   Supvr.,   U.P.,  Hermiston,   Ore.   97838 
Reeder,  D.  (M'67),  B.&B.  Supvr.,  U.P.,  Los  Angeles,  Calif.  90022 
Rees,  F.  L.  (M'66),  Engr.  Trk„  A.T.&S.F.,  Chicago,   111.  60604 
Reger,  J.  H.  (M'65),  Designer,  I.C.G.,  Chicago,  111.  60601 
Reilly,  W.  C.  (A'60),  Pres.,  Conley  Frog  &  Switch  Co.,  P.O.  Box  9188,  Memphis,  Tenn. 

38109 
Reis,  J.  R.  (A'71),  Vice  Pres.  Opers.,  Mobley  Co.,  Inc.,  P.O.  Box  542,  Fayette,  Mo.  65248 
Reinert,  K.  E.  (M'69),  Svs.  Br.  Supvr.,  U.P.,  Council  Bluffs,  la.  51501 
Reinick,  F.  H.  (M'73),  Gen.  W.S.  Fore.,  U.P.,  Chevenne,  Wyo.  82001 
Releford,  C.  R.  (M'67),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F., 'Lubbock,  Tex.  79408 
Reynolds,  R.  K.  (A'77),  Sales  Rep.,  Plasser  American  Corp.,  2111  Oakwood  Lane,  Arling- 
ton,  Tex.   76010 
Reynolds,  T.  A.  (M'61),  Reg.  Prod.  Engr.,  C.R.,  Chicago,  111.  60606 
Richards,  L.  T.  (M'74),  Associate,  A.  A.  Kearnev,  Inc.,"  Chicago,  111.  60606 
Riley,  J.  E.  (M'77),  Asst.  B.&B.  Supvr.,  C.&N.W,  West  Clrcago,  111.  60185 
Robertson,  D.  J.  (M'77),  Survevor,  E.J.&E.,  Joliet,  111.  60434 
Robertson,  J.  G.  (M'74),  Mgr.  Engr.  Design,  B.&L.E.,  Greenville,  Pa.   16125 
Robinson,  G.  E.  (M'48,  L'62),  Ret.  Asst.  Ch.   Engr.,  N.Y.C.,  5986  Hibiscus  Dr.,   Braden- 

ton,   Fla.   33507 
Rollings,  R.  I.  (M'73),  Asst.  Engr.  B.&B.,  N.&W.,  St.  Louis,  Mo.  63101 
Rosenkrantz,  F.  E.   (M'78),  Engr.   Des.   &  Constr.,   G.T.W..   Detroit,  Mich.  48226 
Ross,  C.  E.  (M'70),  Ch.  Engr.,  K.C.  Term.,  Kansas  City,  Mo.  64108 

Rothell,  R.  D.  (M'57,  L'72),"Ret.  Gen.  B.&B.  Supvr.,  Southern,  Rt.  3,  Box  239,  Westmins- 
ter, S.C.  29693 
Rougas,  M.   (M'75),  Ch.  Engr.,   B.&L.E.,   Greenville,   Pa.    16125 
Runde,  E.  E.  (M'59),  Constr.   Engr.  Str.,  I.C.G.,  Chicago,  111.  60601 
Rundell,  L.  E.  (M'76),  Supvr.  M/W.  Train.,  A.T.&S.F.,  Albuquerque,  N.M.  87102 
Russell,  C.  M.   (M'73),   B.&B.   Supvr.,   Sou.,  Kernersville,   N.C.   27284 


Safley,  J.  R.  (M'45,  L'68),  Ret.  B.&B.  Supvr.,  S.P,  3624  San  Benito  St.,  San  Mateo,  Calif. 
94403 

Saletnik,  P.  (M'74),  Asst.  Engr.   Bldgs.,  C.&N.W.,  Chicago,  111.   60606 

Salmon,  J.  M.,  Jr.  (M'38,  L'69),  Ret  Ch.  Engr.,  Clinchfield,  Erwin,  Tex.  37650 

Sams,  A.  L.  (A'71),  Vice  Pres.,  DeLeuw,  Cather  &  Co.,  1201  Connecticut  Ave.  N.W., 
Washington,  D.C. 

Sanders,  J.  G.   (M'76),  Mast.   Carp.,  S.C.L.,  Atlanta,   Ga. 

Sarris,  P.  T.   (M'55),  Ch.   Engr.-D&C,   Sou.,  Atlanta,   Ga.  30303 

Sartore,  D.  V.  (M'61),  Ch.  Engr.  Des.,  B.N.,  St.  Paul,  Minn.  55101 

Sathre,  C.  O.  (M'50,  L'71),  Ret.,  B.&B.  Supvr.,  C.&N.W.,  281  Harrubv  Dr.,  Calimesa, 
Calif.   92320 

Saunders,  T.  D.  (M'30,  L'66),  Ret.  Dir.  Plan.  &  Res.,  Ontario  Northern,  North  Bay,  Ont., 
Canada 

Schifalacqua,   M.   (M'70),   En^r.    B.&B.,    C.R.,    Philadelphia,    Pa.    19102 

Schlaf,  E.  R.  (M'47,  L'76,  H76),  Ret.  Supt.  Fire  Prev,  I.C.G.,  2136  W.  Howland,  Chi- 
cago,  111.   60620 

Schlehuber,  R.  L.  (M'75),  Gen.  W.  S.   Fore.,   U.P.,  Pocatello,   Ida.  83201 


nload  tie 
neffkiency. 

Marmon/Railway  Products  presents  the  Tie  Un- 
loaded A  better  way  to  unload  ties.  Now  ties  can  be 
unloaded  from  standard  revenue  cars 
safely,  quickly  and  economically. 
From  atop  a  standard  gondola,  the  Tie 
Unloader  places  ties  in  any  proximity  from 
the  car,  for  highly  selective  and  accurate 
distribution.  Ties  and  stubs  can  be  reloaded 
with  equal  ease  and  speed. 
While  the  Tie  Unloader  increases  speed 
and  safety,  it  also  reduces  labor  costs 
significantly.  One  man  can  operate  the 
machine,  which  features  high  visibility, 
an  enclosed  cabin  and  the  ability  to 
negotiate  variable  car  to  car  heights 
(up  to  15  inches). 
The  Tie  Unloader.  One  more  excellent 
example  of  a  better  way...  always 
from  Railway  Products. 


m 


in 

in 


Railway  Products  Division 

Marmon  Transmotive 

A  division  of  the  Marmon  Group.  Inc. 

P.O.  Box  1511.  Governor  John  Sevier  Highway 

Knoxville.  Tennessee  37901  U.S.A. 
615/525-6224 
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Schlicher,  G.  K    (M'67),  B.&B.   Supvr.,   ConRail,   Indianapolis,   Ind.  46227 

Schlueter,   G.    A.    (M'77),    Reg.    Sales    Mgr.,    Railway   Track    &    Structures,    Railway   Age, 

Chicago,    111.    60802 
Schmitz,  L  F.  (M'60),  B.&B.  Sunt.,  M.P.,  N.  Little  Rock,  Ark.  72114 
Schneider,  G.  E.  (M'75),  Sr.  Bldg.  Designer,  I.C.G.,  Chicago,  111.  60601- 
Schoulties,  A.  P.   (A'75),  Serv.   Engr.,  Armco   Steel  Corp.," Metal   Prod.   Div.,   1001   Grove 

St.,    Middletown,    Ohio   45042 
Scott,  G.   E.   (M'69).  B.&B.   Mast.,   C.N.R.,   Belleville,   Ont,   Canada 
Scroggs,  J.  E.  (A'58),  Pres.,  Railway  Techniques,   Inc.,  3316  Broadway,  Kansas  City,  Mo. 

64111 
Seley,  L.   L.   (M'53,  L'74),  Ret.,   B.&B.   Supvr.,   B.N.,  490S  Prospect  Ave.,   Hannibal,   Mo. 

63401 
Seltzer,  J.  W.  (Nf 58,  L'76),  Sr.  Civil  Engr.,  P.C.,  604  Phaeton  Pi.,  Indianapolis,  Ind.  46227 
Semioli,  W.  J.  (M'78),  Assoc.  Editor,  Railway  Tr.  &  Strs.,  Chicago,  111.  60602 
Shamblin,  H.  A.  (A'65),  Prin.  Engr.,  Carolina  Power  &  Light  Co.,  3120  Arrowwood  Dr., 

Raleigh,  N.C.  27604 
Shamblin,   R.   E.    (M'57,   L'74),   Ret.,    Div.    Engr.-Maint.,   N.&W.,   2012   East   River   Ave., 

Bluefield,   W.    Va.    24701 
Shank,  G.,  Asst.  B.&B.  Supvr.,  S.P.,  Klamath  Falls,  Ore.  97601 
Sheffield,  J.  J.   (M'72),  Mast.  Carp.,  S.C.L.,  Florence,   S.C.  29501 
Shepherd,  J.  R.  (M'78),  Proj.  Supvr.,  Sou.,  Browns  Summit,  N.C.  27214 
Shirk,  O.  H.   (M'67),  Supvr.   B.&B.,  B.N.,  Fargo,  N.D.  58102 
Short,   W.   L.   (M'51,   L'75),   Ret.    Br.    Maint.    Engr.,    M.P.,   526   Ambergate    Dr.,   Webster 

Groves,   Mo.   63119 
Siemers,  T.  E.  (M'76),  B.&B.  Supvr.,  U.P.,  Green  River,  Wyo.  82935 
Sikorski,  R.  (M'79),  B.&B.  Supvr.,  B.C.,  Prince  George,  B.C.,  Canada 

Simonsen,  E.  F.  (M'58,  L'73),  B.&B.  Supvr.,  S.I.,  P.O.   Box  483,  Sandpoint,  Idaho  83864 
Sinclair,  C.  H.  (M'54,  L'76),  Ret.  B.&B.  Suovr.,  C.&N.W.,   1349  Idaho  Ave.  S.E.,  Huron, 

S.D.  57350 


™ 


Equipment  Construction 

Locomotive  rebuild  and  repair 

Railroad  product  development 
Control  flow  doors 
General  serv;ce  doors 
Car  lease,  sales 

Component  repair 

Operation  and  maintenance 


Engineering 

Complete  design/planning  and 
engineering  services  including: 
Per-investment  planning 
Financial  advice 
.  Field  investigation 
Project  design  and  construc- 
tion supervision 

Construction 

Civil,  structural,  underground  and  mechanical  foryards,  shops 
bridges,  crackwork,  tunnels,  roadways,  electrification. 


UDSEM  COMPANY  INC. 


RAILROAD  DiVI3ION/MFG.  SPECIALTIES  GROUS 

ONEMORRISON-KNUDSEN  PLAZA 

P.O.  BOX  7808/  BOISE,  IDAHO   33729;  USA 

PHONE  (208)  345-5000/ TELEX  368439 

Cai!  us  for  information  on  MorrisonKnudsen's 
complete  line  of  railroad  services. 


Advertisement 
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"Welding"  the  structural  cracks  on  the  concrete 
bridge  by  full  depth  epoxy  injection.  Result:  Com- 
plete structural  integrity  at  a  fraction  of  replace- 
ment cost,  and  without  service  interruptions. 

The  proven  Osmose  method  includes:  preliminary 
inspections,  analysis,  cleaning,  sealing,  epoxy  in- 
jection, and  detailed  inspection  reports. 


RAILROAD  DIVISION 

4546  Tompkins  Drive 
Madison,  Wisconsin  53716 
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Slagle,   G.   P.   (M'48,   L'67),   Ret.   Ch.   Carp.,   C.M.S.P.&P.,   5510   N.    Iroquois  Ave.,   Mil- 
waukee, Wis.  53217 
Sliepka,  R.  B.  (M'69),  Sr.  Design  Engr.,  EJ.&E.,  Joliet,  111.  60434 
Smedley,  V.  N.   (M'65),  Res.   Engr.,   U.P.,  East  Lay  ton,   Utah  84041 
Smith,  H.   E.   (M'41,   L'72),   Ret.   Pres.   &   Gen.   Mgr.,   G.H.&H.,   P.O.   Box   1242,   Crystal 

Beach,   Texas   77650 
Smith,  J.   (M'43,   L'70),   Ret.   B.&B.   Supvr.,   S.P.,    1557   Frienza   Ave.,   Sacramento,   Calif. 

95825 
Smith,  J.  H.  (M'73),  Build.  Str.  Engr.,  I.C.G.,  Chicago,  111.  60601 
Smith,  J.  R.,  Jr.  (M'76),  Engr.  M./Way,  R.F.&P.,  Richmond,  Va.  23230 
Smith,  N.  E.  (M'66),  Asst.  Ch.  Engr.-Struc.,  C.M.S.P.&P.,  Chicago,  111.   60606 
Smith,  R.  H.   (M'57),  Ch.  Engr.  M/Way,  ConRail,   Philadelphia,  Pa.   19104 
Snider,  J.  E.  (M'69),  B.&B.   Supvr.,  B.N.,  Valparaiso,  Nebr.  68065 
Snyder,  J.  D.  (M'77),  Design  Engr.,  B.&L.E.,  Greenville,  Pa.  16125 
Snyder,  R.  E.   (M'61),  Dir.   Maint.  Planning,  C.&N.W.,  Chicago,   111.   60606 
Solarte,  H.  (M'63),  Asst.  Engr.  Br.,  C.R.I. &P.,  Chicago,  111.  60605 
Sollenberger,  C.  D.  (M'78),  Engr.  Trainee,  C.R.,  Cleveland,  Ohio  44113 
Sorenson,  N.  N.   (M'67),  B.&B."  Supvr.,   U.P.,   Omaha,   Nebr.   68102 
Spencer,  B.  S.  (M'65),  Str.  Supt.,  O.N.,  North  Bay,  Ont.,  Canada 
Spiess,  F.   (M'71),   Est.   C.&N.W.,   Geneva,   111.   60134 

Spitulski,  D.  S.  (A'74),  Reg.  Mgr.,   Lee  Turzillo  Contracting  Co.,  2324  Cuatro  Dr.,  Row- 
land Hgts.,  Calif.  91748 
Stade,  A.  F.  (M'62),  B.&B.  Supvr.,  S.P.,  San  Antonio,  Tex.  78205 
Stanczvk,  W.  B.  (M'75),  Str.  Designer,  C.M.S.P.&P.,  Chicago,  111.  60606 
Stanley,  J.  F.  (M'75),  Supvr.  Br.  Maint,  C.M.S.P.&P.,  Chicago,  111.  60606 
Stanton,  C.  B.  (M'79),  Proj.  Engr.,  W.  V.,  Decatur,  111.  62521 
Starling,  S.  L.  (M'61),  Mast.  Carp.,  S.C.L.,  Wavcross,  Ga.  31501 
Stavenjord,  R.  P.  (M'67),  Gen.  BAB.   Supvr.,  Alaska,   Mt.  View,  Alaska  99504 
Stephens,   B.   M.   (M'46,   L'69),   Ret.   Asst."  Gen.   Mgr.,   S.P.,   3622   Blue   Bonnet,   Houston, 
"  Tex.   77025 


ONCORM50 

The  basic  lead  silico  chromate  pigment  for  use  in 

metal  protective  undercoats  and  finishes  to  give  you  longer 

lasting  anti-corrosive  action  and  weatherability. 


Representative  paint  specifications  using  Oncor1  M50®  Pigment: 

•  Federal  Specification  TT-P-615d  — 4  types. 

•  American  Association  of  State  Highway  Officials  M229-70  -  4  types. 

•  U.S.  Dept.  of  Transportation,  Federal  Highway  Administration 
FP-74  (1974)  Paragraph  708.03,  Basic  Lead  Silico  Chromate  paints. 


Nl 


Industrial 
Chemicals 


Industrial  Chemicals  Division, 
L  Industries,  Inc.,  Wyckoff  Mills  Road,  Hightstown,  New  Jersey  08520 


Advertisement 
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,  7200  square . 
without  a  single 


>th  highway  crossing 
7t  or  drive  spike! 


This  amazing  installation  crosses 

Z  imrks  on  Washington  Street, 

hlncks  from  the  capitoi. 
PAMCO's  sealed,  "rain-roof  con- 
duction eliminates  lag  bolts  and 
fZe  spikes  and  protects  he  sub- 

Tade  and  ties  against  detenor- 


rail  stab*  presents  ra,l  chatter, 
adding  to  long-tfe  seru.ce.  Fully 
qualified /or  government 
/undingtoo. 

Write  or  call  today  for  information 
and  detailed  brochure. 
transportation  Diuision 

Park  Rubber 
Company 

80  Genesee  Street 
Lake  Zurich,  IL  60047 

(312)  438-8222 
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Stephen?.  T.  J.  (M'58),  Asst.  to  Div.  Engr.,  U.P.,  Kansas  G'W.  Mo.  6*132 

Stewart,  T.  R.  Ill  (A'76),  Reg.  Mgr.,  WEEDS,   INC.,   138  Three  Degree  Rd.,  Pittsburgh, 

Pa.   15237 
Stinebaugh,  J.  H.  (M'51),  Supvr.  W.S.  &  Rdwy.  Mach.,  I.C.G.,  Carbondale.  111.  62901 
Stokke,  T.  O.  (M'77),  Engr.  M/W.   &  Strs.,  L.S.&I.,  Marquette,  Mich.  49855 
Stokely,  W.  S.  (M'65),  Roadway  Engr.,  I.C.G.,  Chicago,  111.  60801 
Stokes,  W.  F.  (M'71),  Supvr.  Rdwy.  Mach.,  I.C.G.,  So.  Chicago  Heights,  111.  60411 
Stoller,  M.  G.  (A'75),  Owner,  Stoller  R.R.  Equipment  Co.,  P.O.  Box' 111,  Paulding,  Ohio 

45879 
Storer,  J.  W.  (A'61),  Vice  Pres.,  Osmose  Wood  Preserving  Co.,  4546  Tompkins  Dr.,  Madi- 
son, Wis.  53716 
Stout,  T.  P.  (A'75),  Pres.,  Atlas  Railroad  Construction  Co.,  Box  8,  Eighty  Four,  Pa.   15330 
Sturm,  W.  C.  (M'62),  Sr.  Proj.  Engr.,  EJ.&E.,  Joliet,  111.  60434 
Swanson,  W.  C.  (M'63),  Supvr.   Strs.,   C.   R.,  Chicago,   111.   60608 
Sweazy,  J.  R.   (M'70),  Asst.   B.&B.   Supvr.,   S.P.,  El  Paso,   Tex.   79901 
Swift,  R.  W.  (M'72),  Asst.  B.&B.  Supvr.,  S.P.,  Tucson,  Ariz.  85716 


Tardy,  F.  E.   (M'53,  L'73),  Sr.   Asst.   Div.   Engr.,   S.P.,  5969  E.   Rosewood,   Tucson,  Ariz. 

85711 
Tavlor,  G.  R.  (M'66),  Dist.   Supvr.  Strs.,   S.P.,   Milpitas,  Calif.  95035 
Taylor,  W.  L.  (M'50,  L'67),  Ret.  B.&B.   Supvr.,  Sou.,  P.O.  Box  217,  Phil  Campbell,  Ala. 

35581 
Templeton,  T.  (A'76),  Nat'l.   Mgr.,   R.R.   Products,  Templeton,   Kenly   &  Co.,    #10   Maple 

Branch  St.,  The  Woodlands,  Tex.  77380 
Termunde,  W.   L.   (M'56,  L'77),   Ret.   Engr.   M/Way,   B.R.C.C,   9544   S.   49th  Ave.,   Oak 

Lawn,  111.  60453 
Terrill,  V.  R.  (M'72),  Ch.  Engr.  M/Way  &  Const.,  B.&M.,  N.  Billerica,  Mass.  01862 


RESTORATION     DIVISION 


THE     PENETRYN    SYSTEM,    INC. 


38399  PELTON   ROAD       WILLOUGHBY,  OHIO  44094 


'WELD!. .concrete!!! 

INJECTITE:W 

structural  repair  process 

For  information ask  the  EXPERIENCED 

CONCRETE  REPAIR  CONTRACTOR  —  Serving  the 
Restoration  Requirements  of  the  RAILROAD  INDUS- 
TRY for  More  Than  50  Years. 

PENETRYN   ALSO   SPECIALIZES   IN   TUNNEL  AND   BRIDGE 

RESTORATION   AND  GROUT  CONSOLIDATION 


Double  your  rail  cutting  capacity 
...reduce  your  cost  per  cut! 


Here's  the  first  abrasive  rail  cutting  machine  designed 
specifically  for  cutting  rail.  It's  Racine's  all  new  Trak-kut 
abrasive  rail  cutting  machine. 
The  rugged,  heavy-duty  Trak-kut  has  a  16"  abrasive 
cutting  wheel— the  largest  diameter  blade  on  the  portable 
machine  market.  The  bigger  blade  gives  more  straight 
through  cuts  and  longer  blade  life  over  the  standard 
14"  blade.  You  actually  double  the  number  of 
cuts,  which  means  overall  costs  are  reduced. 
The  bigger  blade  also  eliminates  flip- 
over  or  pivoting  the  machine,  so  you  get 
increased  safety  with  Trak-kut.  For 
':  added  flexibility,  14"  blades  can 

also  be  used. 
All-American  made,  the  Trak-kut 
has  a  heavy-duty  Chrysler  indus- 
trial 2-cycle  air  cooled  engine  with 
:";  -,  8.2  cu.  in.  displacement,  spark 

arrestor  muffler,  mechanical 
centrifugal  clutch  and  many 
more  quality  features. 

Free  information:  For  complete 

details  on  the  Trak-kut  abrasive 

rail  cutting  machine,  write 

or  phone  us. 


■*  -  -  "•«'*i»» 


racme  trsotF^s®  pot^me^ 


1524  Frederick  Street,  Racine,  Wisconsin  53404      (414)  637-9681 
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Tetreault,  L.  J.  (M'36,  L'71),  Ret.  B.&B.  Fore.,  P.C.,  415  N.E.  11th  St.,  Miami,  Fla.  33161 
Thatcher,  C.  G.,  Jr.  (M'58,  L'76),  Ret.  Div.  Office  Engr.,  C&N.W.,  508  Dakota  St.,  Apt. 

#2,  Shakoppe,  Minn.  55379 
Thelander,  J.  V.   (M'39,  L'59),  Ret.  Asst.   Ch.   Engr.,  C.&N.W,   809  N.E.   Conway  Blvd., 

Port  Charlotte,  Fla.  33952 
Thompson,  C.  E.  (M'76),  B.&B.  Mast.,  C.P.,  Nelson,  B.C.,  Canada 
Thompson,  W.  K.  (M'73),  Str.   Insp.,   B.&L.E.,  Greenville,  Pa.    16125 
Throckmorton,  W.  M.  (M'57,  L'71),  Ret.  Consult.  Engr.,  C.R.I.&P.,  P.O.  Box  565,  Green 

Vallev,  Ariz.  85614 
Thum,  W.  A.,  Jr.  (A'61),  Supvr.  Trk.,  Amtrak,  Westchester,  Pa.  19380 
Tieman,  L.  G.  (M'71),  Asst.  Div.  Mgr.-Engr.,  C.&N.W.,  Green  Bay,  Wis.  54303 
Tiesling,  A.  J.  (M'69),  Supvr.  B.&B.,  C.&N.W,  Madison,  Wis.  53701 
Tourtellotte,  E.  B.  (M'47,  L'61),  Ret.  Asst.  Div.  Engr.,  B.&M.,  61  James  St.,  Greenfield, 

Mass.  01301 
Trulove,  J.  D.  (M'45,  L'71),  Ret.  B.&B.  Supvr.,  S.P.,  Sacramento,  Calif.  95816 
Truman,  A.  (M'78),  Prog.  Engr.,  C.R.I.&P.,  Chicago,  111.  60604 
Tucker,  N.  R.  (M'39,  L'59),  Ret.  Asst.  Div.  Engr.,  T.&N.O.,  P.O.  Box  4030,  Houston,  Tex. 

77001 
Turner,  D.  G.  (M'73),  Br.  Insp.,  M.P.,  N.  Little  Rock,  Ark.  72114 
Tustin,  E.  O.  (M'62,  L'78),  Ret.  B.&B.   Supvr.,   I.C.G.,  921  Terrace  Dr.,  Glenwood,   111. 

60425 
Tyckoson,   E.   G.   (M'54,   L'68),   Ret.    Ch.    Carp.,   C.M.S.P.&P.,   2517   N.    Lawndale   Ave., 

Chicago,    111.    60647 
Tyler,  W.  R.,  Jr.  (M'59,  L'78),  Ret.  Engr.  Consultant,  U.P.,  875  Donner  Way  No.  604,  Salt 

Lake  City,  Utah  84108 
Tysinger,  G.  L.  (M'71),  Asst.  Engr.  Const.,  Clinchfield,  Erwin,  Tenn.  37650 
Tyson,  R.  L.   (M'66),  Asst.  Engr.  Tr.   &  Strs.,  R.F.&P.,   Fredericksburg,  Va.  22401 


VanHuis,  J.  A.  (M'77),  Staff  Engr.,  C.&N.W.,  Chicago,  111.  60606 

VanScoyoc,  L.  (M'60),  Architect,  I.C.G.,  Chicago,  III  60601 

Veitch,  D.   (M'78),  B.&B.   Engr.,  G.T.W.,   Detroit,   Mich.  48226 

Viehweg,  P.  F.  (M'66),  Sr.  Design  Engr.,  EJ.&E.,  Joliet,  111.  60434 

Vogt,  A.  C.  (M'73),  Rdm.,  U.P.,  North  Platte,  Nebr.  69101 

Von  Behren,  G.  (M'56,  L'70),  Ret.  Asst.  Supvr.  Struc,  P.C.,  6015  Burgess  Ave.,  Baltimore, 

Md.  21214 
Voorhees,  J.  H.  (A'70),  V.P.-Gen.  Supt.,  The  Penetryn  System,  38399  Pelton  Road,  Wil- 

loughby,  Ohio  44094 

w 

Wachter,  C.   E.   (M'57,   L'71),   Ret.   B.&B.   Mast.,   C.N.,    1470   Ayre   Ave.,   Kelowna,   B.C., 

Canada 
Waisanen,  R.  M.  (M'63),  Asst.  Arch.   Engr.,  C.&N.W.,   Chicago,   111.   60606 
Walker,  R.  C.  (M'76),  Gen.  W/S.  Fore.,\j.P.,  Green  River,  Wvo.  82935 
Wall,  R.  (M'48,  L'70),  Ret.  B.&B.  Supvr.,  Sou.,  4004  Merrifield  Dr.,  Selma,  Ala.  36701 
Walsh,  R.  H.   (A'73),  General  Sales  Mgr.,  Pettibone  Corp.,  233  S.  Wacker  Dr.,  Chicago, 

111.  60606 
Walters,  J.  C.  (M'77),  Asst.  Gen.  Fore.,  A.T.&S.F.,  Winslow,  Ariz.  86047 
Wammel,  K.  L.  (M'72),  Asst.  Div.  Engr.,  S.P.,  Portland,  Ore.  97209 
Wang,  A.  B.   (M'50,  L'63),  Ret.   Supvr.   B.&B.,   Monon,  303   Murphy  St.,   Lafayette,   Ind. 

47905 
Warfel,  G.  E.  (M'70),  Ch.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
War-field,  H.,  Jr.   (M'52,  L'66),   Ret.   Insp.   M/Way,   Penn.,   9242   Silver  So.D.,   Columbia, 

Md.  21045 
Warfield,  W.  B.  (M'51,  L'70),  Ret.  Mat.  &  Eqpt.  Engr.,  P.C.,  61  Burkleigh  Road,  Balti- 
more,  Md.   21204 
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BRIDGE 


ANCHOR 


The  RAILS  CO.  BRIDGE  TIE  ANCHOR  offers  an 
improved  method  for  securing  open  deck  bridge  ties  to 
supporting  steel  members  and  creates  a  strong  spring 
pressure  holding  the  tie  and  the  supporting  member 
firmly  together.  The  spring  action  compensates 
for  the  shrinkage,  seating  and  stresses. 

The  BRIDGE  TIE  ANCHOR  is  low  in  cost,  easy  to 
install  and  economical  to  maintain. 


Better  get  the  facts,  now! 
Write,  wire  or  phone  for  ful 


literature 


187    Maplewood    Ave.,    Maplewood,    NJ    07040 
Offices:    Chicago,    IL,   San   Francisco,   CA 
CANADA:    lEC-Holden   Ltd. 
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Weaver,  W.  R.   (M'51),  Pres.,  P.&S.,  Brookville,  Pa.    15825 

Weller,  R.  C.  (M'57),  Area  Engr.,  C.N.R.,  Toronto,  Canada 

Wells,  W.  T.  (M75),  Sr.  Buyer,  Sou.,  Atlanta,  Ga.  30303 

Werner,  R.  J.  (M'71),  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Newton,  Kans.  67114 

Westerman,  C.  J.  (M'62),  B.&B.  Supvr.,  S.P,  Sacramento,  Calif  95842 

Wevher,  R.  C.  (A'64),  Pres.  &  Gen.'Mgr.,  Associated  Allied  Industries  Inc.,  5151  N.  32nd 

St.,   Milwaukee,  Wis.   53209 
Wheeler,  R.  F.  (A'74),  Pres.  Gen.  Mgr.,  Andre  Rubber  Co.,  (Canada)  Ltd.,  6-1145  Bellamy 

Rd.,  Scarborough,  Ont.,  Canada 
White,  E.  K.  (M'61),  Asst.   Supvr.  B.&B.,  C.&N.W.,   St.  Paul,  Minn.  55101 
White,  S.  (M'42,  L'68),  Ret.  Gen.  B.&B.  Supvr.,  S.P.,  1195  Cornell  Ave.,  Berkeley,  Calif. 

94706 
Whitehouse,  B.  M.  (M'27,  L'56),  Ret.,  Ch.  Fire  Insp.,  C.&N.W.,  3641  Sandhill  Rd.,  Las 

Vegas,  Nev.  89121 
Whitlock,  W.  (M'69),  Asst.  Gen.  Fore.,  A.T.&S.F.,  Silsbee,  Tex.  77656 
Whitney,  N.  E.,  Jr.  (M'66),  Br.  Engr.,  I.C.G.,  Chicago,  111.  60601 
Wiebler,  H  E.  (M'76),  B.&B.  Supvr.,  T.P.&W.,  East  Peoria,  111.  61611 
Wiemer,   H.   C.   (M'57,   L'77),   Ret.    B.&B.   Engr.,   B.N.,   4427   Powell   Pi.,   South,    Seattle, 

Wash.  98108 
Wiklund,  W.  W.  (M'55),  Supvr.  B.&B.,  B.N.,   Spokane,  Wash.  99205 
Williams,   C.   B.   (A'54,   L'75),   Ret.   Pres.,   Ever  Tight   Bolt  Assembly   Co.,    1106   Country 

Club  Ct.,  No.   129,  Bellevue,  Neb.  68005 
Williams,  D.  R.  (M'56,  L'78),  Ret.  B.&B.  Supvr.,  C.&E.L,  P.O.  Box  645,  Salem,  111.  62881 
Williams,  J.  M.   (M'63),  B.&B.   Supvr.,   E.J.&E.,  Gary,   Ind.  46401 
Williams,  J.  R.   (M'59),  Engr.  Br.,  C.R.I.&P.,  Chicago,  111.  60605 
Williams,  R.   (M'72),  Asst.  B.&B.  Supvr.,   Sou.,   Smithville,  Ga.  31787 
Williams,  W.  J.   (M'78),   Field   Engr.,   G.T.W.,   Royal   Oak,   Mich.   48073 
Williamson,  H.  M.  (M'60,  L'75),  Ret.,  S.P.,  14  Contra  Costa  Pi.,  Oakland,  Calif.  94618 
Wilson,  H.  M.  (A'53),  V.P.,  F.  K.  Ketler  Company,  327  So.  LaSalle  St.,  Chicago,  111.  60605 


Treated  Wood  Products 

CROSSTIES/  SWITCH  TIES/  LUMBER 
POLES  /PILING  /  TIMBERS  /  CROSS  ARMS 

Southern  Wood  Piedmont  Co. 

Headquarters:  P.  O.  Box  5447.  Spartanburg.  S.  C.  29301 
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WHY  FUEL  &  WATER 

EXPERTS 
SNYDER 


Diesel  locomotive  mechanical  and 
engineering  experts  know  that 
DEPENDABLE  PERFORMANCE  is 
the  "bottom  line. "That's  why  every 
Snyder  innovation  is  subjected  to 
rugged  field-testing,  before  it's 


offered  to  the  Railroad  Industry. 
Snyder  equipment  is  backed  by  a 
40-year  reputation  for  superior 
performance  and  a  comprehen- 
sive field-service  network  that  rail- 
roaders have  come  to  depend  on 


Diesel  Locomotive  Automatic  Fuelling  Systems 

Complete  Pumping  Systems  —  FUEL  &  LUBE  OILS 

Turn  Key  Installations  Our  Specialty 


Fuel  &  Water  Cranes 

Unloading  Cranes 

Hose  &  Hose  Reels 

Hose  Reel  Cabinets 

Hose  Reel  Columns 

Iron  Hand  Tool 


Fuel  &  Lube  Oil  Pumps 
Hand  &  Air  Barrel  Pumps 
Hi-Pressure  Wash  Pumps 
Sanitary  Water  Hydrants 
Meters  —  Valves  —  Fittings 
Diesel  Water  Couplings 


Snyder  Engineered  Equipment  &  Service  Since  19.19 
H  rile  or  (all  for  Complete  (  atalog 

SNYDER  EQUIPMENT  CO.,  INC. 

655  West  Pratt  Street,  Baltimore,  Md.  21201  [301]  332-0022  [eastern  office] 
930  North  Clay  Street,  Springfield,  Missouri  65802  [417]  869-7233  [western  office] 
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Wilson,    W.    C.    (A'51),    Pres.,    Southeastern    Railway    Supply,    Inc.,    Dulles    Int'l.    Airport, 

P.O.  Box  17146,  Washington,  D.C.  20041 
Wilson,  W.   T.   (M'65),  B.&B.   Supvr.,   C.R.I.&P.,   Little  Rock,  Ark.   72205 
Wingerson,  C.   (A'54,  L'69),   Rv.   Sis.   Engr.,   Screw  &  Bolt  Div.   of  Modulus  Corp.,   Mc- 

Kinley  St.,  Pittsburgh,  Pa.' 15210 
Winkelhaus,  L.  C.  (M'34,  L'55,  H'63),  Ret.  Asst.  Arch.  Engr.,  C.&N.W.,  454  Court  Rd., 

Onalska,  Wis.  54650 
Winkler,  D.  S.  (M'76),  Engr.  Insp.,  I.C.G.,  Chicago,  111.  60601 
Wohlsehlaeger,   M.    A.    (M'58,   L72),    Ret.    Engr."  Gr.    Sep.,    M.P.,    9624    Cherryfield    Dr., 

St.  Louis,  Mo.  63136 
Wold,  O.  R.  (M'57),  B.&B.  Supvr.,  B.N.,  Portland,  Ore.  97204 
Wood,  A.  J.   (M'67),  Asst.  V.   Pres.   R.R.s,   Clark,   Dietz  Engineers,   Inc.,   Suite   575,   5725 

East  River  Rd.,  Chicago,  111.  60631 
Wood,   R.   E.   (M'54,   L'73),   B.&B.    Supvr.,   B.N.,    1995   Thompson   Rd.,   Woodburn,    Ore. 

97071 
Woolford,  F.  R.   (M'50,   L'66),   Ret.   Ch.    Engr.,   W.P.,   24   Jesepha   Ave.,    San   Francisco, 

Calif.  94132 
Worden,  R.  K.  (M'54,  L'78),  Ret.  Gen.  Fore.  B.&B.,  A.T.&S.F.,  3705  Sixth  Ave.,  Ft.  Worth, 

Tex.  76110 
Worley,  B.  J.  (M'71),  V.P.  &  Ch.  Engr.,  C.M.St.P.&P.,  Chicago,  111.  60606 
Wright,  J.  P.  (M'77),  Engr.  Insp.,  I.C.G.,  Chicago,  111.  60601 
Wright.  R.  J.  (M'75),  Engr.  Br.  Design,  C.M.St.P.&P.,  Chicago,  111.  60606 


Yannotti,  A.  P.  (M'77),  Designer,  C.&N.W.,  Woodstock,  111.  60098 

Yaw,  D.  W.  (M'51,  L'69),  Ret.  Mast.  Carp.,  E.L.,  69  Wade  Ave.,  Buffalo,  N.Y.  14214 


TELEWELD 


INC. 
Rail  Maintenance  Service 

Rail  End  Welding 
Rail  End  Hardening 
CWR  Joint  Normalizing 
Frog  and  Switch  Welding 

Rail  Maintenance  Equipment 

Custom  Manufacturing  and  Fabrication 

Joint  Bar  Shims 

Rail  Anchor  Shims 

Rail  End  and  Frog  and  Switch 

Welding  and  Grinding  Machines 
CWR  Heating  and  Cooling  Equipment 
Rail  Flaw  Testing  Equipment 
Telebrineller  Portable  Hardness  Tester 


TELEWELD  INC. 


416  North  Park  St.,  Streator,  III.  61364 
Phone:  (815)  672-4561 
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The  reel  way  to 

untangle  a  costly 

problem. 


Air,  gas  or  liquid  hoses,  even  electrical  cords,  can  get  in  the 
way  when  there's  work  to  be  done.  A  time  study  on  man- 
hours  lost  in  the  handling  of  hose  just  might  startle  you. 
Hoses  also  get  in  the  way  ol  equipment.  The  choice  is  to 
run  over  the  hose.  Or  hope  you  have  an  aiert  employee 
who  will  run  over  and  move  it. 
Hoses  can  get  in  the  way  of  people.  People  can  trip 
over  hoses.  And  that' s  why  OSHA  is  getting  concerned . 
A  hose  reel  for  Tokheim  untangles  hose  problems. 
M        And  Tokheim  can  make  a  hose  reel  for  almost  any 
size  hose. 

Tokheim  hose  reels  can 
I    hef p  p  rotect  your  hose 
jf  investment  and  people 
investment-  And,  of 
course,  more  efficient 
hose  handling  means 
more  efficient  job  handling. 

To  f  i  nd  out  mor e  a  bou  t 

untangling  a  costly 

hose  problem,  write 

Bill  Cartwright,  Jasper 

Division  of  Tokheim 

Corporation,  P.O. 

Box  278,  Jasper, 

Tennessee  37347. 


n^y 


Jnapiar  Division  •  Jasiwi  Tunne:  sen    ■ '  - 
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Yordy,  C.  (M78),  B.&B.  Supvr.  Trainee,  C.R.,  Lansing,  111.  60438 
York',  D.  R.  (M'76),  Environ.  Engr.,  C.&N.W.,  Chicago,   111.  60606 

Z 
Zeleznikar,  J.  (M'73),  Mgr.  Str.  Engr.,  D.M.&I.R.,  Duluth,  Minn.  55802 


Stavenjord,    R.    U. 


McCardle,   T.   W. 


MEMBERSHIP  BY  ROADS 


Alaska 


Alabama  Public  Service  Commission 


Coventry,  K.   J. 


Algoma   Central 

Ramsauer,   R. 


Hellweg,   R.   D.    (Ret.) 


Amtrak 

Jackson,   C.   S. 


Thum,  W.  A.,   Jr. 


Burns,   F.   M. 


Ann   Arbor 

Hogg,  A.  J. 


Mitchell,   F.   S. 


Association  of  American  Railroads 


Atchison,  Topeka  &  Santa  Fe 


Arnold,    L.    K.    (Ret.) 
Autrey,   W.    S. 
Brechmann,    D.    R.,    S 
Bums,   B.   T. 
Burris,  H.  A. 
Bvers,  W.  G. 
Clark,  W.  H. 
Cook,  J.   C,  Jr. 
Corbett,  R.  K. 
Fox,   L.   E. 
Fraise,   J.   D. 
Gibbs,  R.  R. 
Gillev,  C.  E. 
Gipson,    C.    G.    (Ret.) 
Hale,    R. 


Hall,    M.    H. 
Hamilton,  W.  A. 
Herren,  G.   H. 
Hvma,  W.   R. 
Her,  F.  C. 
Irbv,  C.  E. 
Johnson,  B.  B. 
Johnson,  W.  E. 
King,  B.   J. 
Kwong,  H.  G. 
Langham,  L.  D. 
Lozano,  D.   C. 
Mah,   E.   P. 
Main,  V.  W. 


Manda,  G.  H. 
Martens,  W.  F.  (Ret.) 
Mascorro,    F.    F. 
Matt,  A. 
Parrish,   A.   D. 
Pritchard,   B.   L.   (Ret.) 
Ralston,  C.  A. 
Rees,   F.   L. 
Releford,   C.   R. 
Rundell,    L.    E. 
Walters,    J.    C. 
Whitlock,    W. 
Werner,    R.    J. 
Worden,  R.  K.  (Ret.) 


Davis,  D.  R. 


Anthony,   O.    D. 


Advertisement 
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Napoli,  J. 


Belt  Railway  Co.  of  Chicago 
Murray,   D.   J.  Termunde,    W.    L.    (Ret. 


Bender,  S.  R. 
Diersen,   L.   M. 
Dobranetski,   E.   B. 
Firetto,    M. 
Foreman,  J.  E.,  Jr. 


Bessemer  &  Lake  Erie 

Grecco,  E.  F. 
Hunter,  A.  L.  (Ret.) 
Loncriotti,  P. 
McMaster,  R.  C. 


Robertson.    J.    G. 
Rougas,   M. 
Snyder.    J.    D. 
Thompson.  W.   K. 


Nevero,  S.  F. 
Terrill,   V.    R. 


Boston  &  Maine 

Tourtellote,    E.    F.    (Ret.) 


Pierce,   C.   D. 


LOAD  TEST  SHOWS  THAT  THE 

simplex  Track  Jack 


HAS  GREATER  STRENGTH 
AND  DUCTILITY  THAN   ITS 
CLOSEST  COMPETITOR. 

In  a  laboratory  test  the  Simplex  A-17  track  jack  was 
shown  to  have  an  ultimate  strength  greater  than  that 
of  the  competitive  jack  tested.  And  the  Simplex  jack 
housing  exhibited  greater  deformation  prior  to  failure 
indicating  a  higher  degree  of  ductility  than  that  of 
the  competitive  jack.  Although  both  jacks  tested  met 
load  test  requirements  of  the  American  Standard 
Safety  Codes,  the  laboratory  findings  point  to  fa 
greater  safety  and  dependability  in  the  Simplex  jack 
Copies  of  the  complete  report  are  on  file  for  exim 
ination. 


Send  tor  catalog. 


TEMPLETON,  KENLY  &  COMPANY 

2525  Gardner  Road  •  Broadview,  III.  60153 
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Sikorski,  R. 


Directory 
British    Columbia 


Burlington   Northern,   Inc. 
(Incl.  C&S— FtW&D) 


Aust,  J.   K. 

Humphreys,  R.  W. 

(Ret.) 

Sartore,   D.    V. 

Beaver,  J.  R. 

Krisher,    K.    E. 

Selev,   L.   L.   (Ret.) 

Beck,    C.    C. 

Kuklok,  A.  F. 

Shirk,  O.   H. 

Crabtree,    H.    L. 

Lees,    H.    M.,    Jr. 

Snider,  J.  E. 

Cramer,   F.   H. 

(Ret.) 

Link,  R.  D. 

Wiemer,    H.    C.    (Ret.) 

Davidson,   J.  W 

McCoy,  D.  E. 

Wiklund,  W.  W. 

Driscoll,  D.  J. 

Oest,  W.   C.   (Ret.) 

Wold,  O.  R. 

Fox,  W.    M. 

Patterson,   C.   C.   (Ret.) 

Wood,  R.  E.  (Ret.) 

Gustafson,   J.   A 

Presthus,    E.   J. 

Baxter,  F.  W. 
Brownlee,  W.  R. 
Briee,   W.   T.    (Ret.) 
Campbell,  L.  H. 
Cunningham,  N.  A. 
Fraser,   R.   A. 
Frederick,   G.   R. 


Canadian  National 
(Incl.  GTW— CV) 

Jacobs,  T.   F. 
Langevin,  R.  J. 
Laton,   L. 
Lundgren,  H.  M. 
Makarowski,  A. 
Nvlund,  K.   O. 


Rosenkrantz,   F.   E. 
Scott,  G.   E. 
Veitch,  D. 

Wachter,  C.  E.  (Ret. 
Weller,  R.  C. 
Williams,   W.   J. 


DeRosier,  X.  S. 


Canadian  Pacific 
Jaatteenmaki,   E.   T. 


Thompson,  C.  E. 


Luke,  K. 


Canton 


Chessie  System 
(Incl.  B&OCT) 

Bell,   D.   V.   (Ret.)  Curie,  H.  W.   (Ret.-Hon.) 

Boehlina,   H.   A.,   Jr.    (Ret.)  Diehl,  C.  M. 

Brashares,   R.   E.  Hubbard,   M.   J.   (Ret.) 

Buekmaster,  W.  A.  (Ret.)  Hutcheson,   F.   W.    (Ret.) 


Hutcheson,  W.  A.  (Ret.) 
Koehler,  P.  L.  (Ret.) 
Robinson,   C.   L. 


Havvley,  I.  H.   (Ret.) 
Johnson,  A.   R. 


Chicago   &   Illinois   Midland 

Pearson,  R.   E.  Peterson,  N.  W.  (Ret.) 


Acker,   H.   E. 
Andrews,  D.  J. 
Armstrong,    W.    F. 


Chicago  &  North  Western 

Barnes,   J.   A. 
Barsema,   M.   (Ret.) 
Bhardwaj,  P.  L. 


Billings,  J.  D. 
Christensen,   M.   C. 
Christensen,  R.  J. 
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CORPORATION 


LEE  TURZILLO  CONTRACTING  COMPANY 


EXPERIENCED  SPECIALISTS  IN  THE  REPAIR  OF 
RAILROAD  STRUCTURES 


CONCRETE  AND  MASONRY 
STRUCTURAL  REPAIRS 

•  Bridges,  dams,  power  plants 
—above  or  under  water 

•  Scour  repairs 

•  Tunnel  lining  repairs 

•  Repairs  to  concrete,  wood 
and  steel  piles 


AUGERCAST*  Piles*  -placed 
without  vibration— for 

•  Bearing  or  Anchoring 

•  Retaining  walls,  cut-offs 

•  Tie-backs 

PRESSURE  GROUTING 

•  Cement,  chemical,  epoxy 

•  Groutainer™  and  Flexmat™ 
inflatable  forming  systems 

•  Flexform"  flexible  forms 
'US  &  Canadian  Patents 


PREPLACED  AGGREGATE 
CONCRETE  (PAC) 

—above  or  under  water— 

•  Piers,  dams 

•  Marine  structures,  seals 

•  Nuclear  shielding 

•  Heavily  reinforced  concrete 

MARINE  SERVICES 

•  Inspections,  engineering 
reports 

•  Experienced  divers  to 
perform  repairs 


3351  BRECKSVILLE  ROAD,  RICHFIELD,  OHIO  44286 
TELEPHONE  216/659-3141 

ATLANTA  •  BALTIMORE  •  CHICAGO  •  DETROIT 
FT.  LAUDERDALE  •  HOUSTON  •  JACKSONVILLE 
MINNEAPOLIS  •  OMAHA  •  SEATTLE  •  TORONTO 

AFFILIATE  •  TURZILLO  CONTRACTING  LTD. 
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Chicgo  &  North  Western  (Continued) 


Clark,  A. 

Colvin,  A.  A.   (Ret.) 

Duchae,  J.  C.  (Ret.) 

Eieh,  K.  W. 

Etienne,   F. 

Halley,   W.    E. 

Huffman,  W.  H.  (Ret.-Hon. 

Iwinski,  J.  R. 

Knuth,  G.  A. 

Kuston,   L.   A. 

Ladner,  D.  R. 

Lager,   T.    J. 

Lawton,  R.  R. 

Linn,  G.  A.   (Ret.) 

Meisner.  D.  C. 


Meyers,   B.   R.   (Ret.) 
Nelson,  R.  D. 
Niemeyer,  T.  M. 
Nitzschke,   R.   D. 
Packard,  B.  G.  (Ret.) 
Patel,  G.   H. 
Patterson,   E.   C. 
Perrier,  J.   L.   (Ret.) 
Piklapp,  R.  M. 
Pitzen,  G.   B. 
Riley,   J.   E. 
Saletnik,  P. 
Sathre,    C.    O.    (Ret.) 
Sinclair,   C.   H.   (Ret.) 


Snyder,  R.  E. 
Spiess,   F. 

Thatcher,  C.  H.,  Jr.  (Ret.) 
Thelander,  P.  V.  (Ret.) 
Tieman,   L.  G. 
Tiesling,    A.    J. 
VanHuis,  J.  A. 
Waisanen,  R.  M. 
White,   E.  K. 
Whitehouse,  B.  M.  (Ret.) 
Winkelhaus,  L.  C. 

(Ret.-Hon.) 
Yannotti,  A.  P. 
York,   D.   R. 


Chicago  &  Western  Indiana 


Hillman,   A.   B.    (Ret.) 


NEW  YORK 

SAN  FRANCISCO 

WASHINGTON,  D.C 

DALLAS 

SEATTLE 

DENVER 

KANSAS  CITY 

HONOLULU 

NEW  ORLEANS 

SAN  MATEO 

CHICAGO 

BUFFALO 

MONTVALE 

GERMANY 

UNITED  KINGDOM 


AN  INTERNATIONAL 

PROFESSIONAL  SERVICES  CORPORATION 

POLLUTION  CONTROL 
INDUSTRIAL  FACILITIES 
WATER  RESOURCES 
MARINE  FACILITIES 
TRANSPORTATION 
ENVIRONMENT 
HEALTH  CARE 
ENERGY 

planning 

architecture 

research 

engineering 

feasibility  analyses 

construction  management 

field  supervision 

training 


CORPORATE  HEADQUARTERS:  (415)  574-5000 
155  BOVET  ROAD.  SAN  MATEO,  CA  94402 


Directory 
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Chicago,  Milwaukee,  St.  Paul  &  Pacific 


Bessey,   D.   A. 
Burch,  E.  E.  (Ret.) 
Celander,  H.  W.  (Ret.) 
Christianson,  H.  B.  (Ret.) 
Denz,  O.  C. 
Doherty,  G.   D. 
Duquaine,  D.  J. 
Flachmeyer,   J.  A. 
Franz,  D.  K. 


Goebel,  J.  A. 
Hornig,   F.   F.   (Ret.) 
Johnson,  B.  O.  (Ret.) 
Knuth,  D. 

Kvenberg,  S.  E.  (Ret. 
Lucas,  H.   F.   (Ret.) 
Lund,  C.   R. 
Lund,   C.   V.   (Ret.) 
Markvaldas,  T.  E. 


McGrew,    F.    O.    (Ret.) 
Ostrom,  W.   D.   (Ret.) 
Slagle,  G.  P.  (Ret.) 
Smith,  N.   E. 
Stanczyk,  W.   B. 
Stanley,  J.   F. 
Tvckoson,  E.  G.  (Ret.) 
Worlev,  B.   T. 
Wright,   R.  J. 


Budzileni,  J. 
Clark,  T.   H. 
Hague,   C.   H. 
Hutton,  J.   R. 


Chicago,  Rock  Island  &  Pacific 


Kouba,  K.  S. 

Monahan,  E.   L. 
Peel,  T.   F. 
Solarte,   H. 


Throckmorton,  W.  B.  (Ret. 
Truman,   A. 
Williams,  J.  R. 
Wilson,   W.    T. 


Bibly,  K.  C. 


Chicago   Union    Station 


Cassell,    H.    L. 
Mooney,   A.   E. 


Clinchfield 

Salmon,  J.  M.,  Jr.  (Ret. 


Tvsinser,   G.   L. 


Blake,  J.  E. 
Day,  F.  D. 
Gunkle,  W.  J. 
Jess,   G. 
Lurcott,  E.  T. 


ConRail 

McM aster,  M.  C. 
Miller,   M.   B. 
Reynolds,  T.  A. 
Sch'falacqua,   M. 
Schlicher,  G.  K. 


Smith,    R.    H. 
Sollenberger,   C.   D. 
Swanson,  W.   C. 
Yordy,   G. 


Conroy,   R.   P. 


Delaware   &  Hudson 

Hoadley,   D.   E. 


Brda,   J.   A. 


Detroit,  Toledo  &  Ironton 

Johnson,    A.    E.  Marks,   E.   L. 


Anderson,   A.    O. 
Burleson,   H.   S.   (Ret. 


Duluth,  Missabe  &  Iron  Range 

Gabelman,  P.  D.  Zeleznikar,  J. 

Mnniz,   H.   A. 
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Dohertv,  J.  T. 
Hovt,  A.   C.   (Ret.) 
Johnson,  A.  C.  (Ret.) 
LaReau,  J.  A. 
Lokotzke,  G.   P.  (Ret.) 
Marlow,   M.   J. 


Elgin,  Joliet  &  Eastern 

Martyn,   G.   W. 
Meditz,   A.    B. 
Miller,  V.  K. 
Nelson,  H.  F. 
Nordstrom,    F.   P. 


Robertson,   D.   J. 
Sliepka,   R.   R. 
Sturm,   W.   C. 
Viehweg,   P.   F. 
Williams,  J.  M. 


Davids,  G.  A. 
Evans,  T.  E. 


Federal    Railroad    Administration 

Moore,  R.   M.  Paxton,   W.   R. 


Erie  Lackawanna 

Chamberlain,   P.   C.   (Ret.)        Yaw,  D.  W.  (Ret.) 


Frederick,  E.  R. 


Smith,  H.  E.  (Ret.) 


Florida  East  Coast 


Galveston,  Houston  &  Henderson 


Anderson,  D.  L. 
Archer,  W.  T. 
Badaukis,   C.   T.,   Jr. 
Railey,  J. 
Rechly,  D.  S. 
Reringer,  M.  A.  (Ret.) 
Rriscoe,  P.  P. 
Rruketta,  W.  A. 
Buchko,  D.  E. 
Cantrell,   C.   F.,   Jr. 
Cooper,   S.   A.   (Ret.) 
Dolbv,  A.   J. 
Drier,  D.  C. 
Eberle,   J.   W. 
Erskine,  J.  A.  (Ret.) 


Illinois  Central  Gulf 

Golem,  G.  G.  (Ret.) 
Gutierrez,   D.,   Jr. 
Helm,   J.   M. 
Hudson,  D.  C. 
Johnson,  E.  A.  (Ret.) 
Julius,  H.  R. 
Krupa,   G.   E. 
Leach,  A.  L.  (Ret.) 
Lee,   S.   K.   P. 
Lewis,   D.    1. 
Little,  H.   C.   (Ret.) 
Mathieu,   J.   L. 
MeCartan,  P.  F. 
Myers,  R.  L.  (Ret.) 
Nord,  D.   L. 


Novsbewski.  M. 
Owens,    R.   F. 
Raessler,  V.   D.   (Ret.) 
Reger,  J.  H. 
Runde,  E.   E. 
Schlaf,  E.  R.  (Ret.-Hon.) 
Schneider,   G.   E. 
Smith,  J.   H. 
Stokelv,  W.   S. 
Stokes',  W.  F. 
Tustin,  E.  O.  (Ret.) 
VanScovoc,   L. 
Whitnev,  N.  E.,  Jr. 
Winkler,   D.   S. 
Wright,  J.   P. 


Aylward,  P.  E. 
fieirne,  J.   M. 


Illinois  Terminal 
Genisio,   P.   M. 


Pearson,  W.   O. 


Indiana  Harbor  Belt 


Mathias,  H.   O. 


Brookings,   D.   W. 


Directory 
Kansas  City  Southern 
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Carver,  H.  H. 


Kansas  City  Terminal 
Ross,  C.  E. 


Stokke,  T.   O. 


Fite,  G.  C. 


Lake  Superior  &  Ishpeming 


Los  Angeles  Junction 


Brown,  J.  D.,  Jr. 
Force,  R.  D. 
Frame,  R.  E. 


Louisville  &  Nashville 

Nichols,  J.  R. 
Potts,  G.  W. 


Rains,  J.  E. 


Bom,    J.    O. 

Dixon,   C.   E.    (Ret.) 


Maine  Central 

Jordan,   S.   L. 
Lancaster,  J.  E.,  Jr. 


Potter,   R.   H. 


Ford,  L.  G. 


Missouri-Kansas-Texas 

Gardner,  W.  E.  Horton,   B.   P. 


Bertel,   D.   J. 
Brakensiek,  W.  E. 
Broglen,  L.  E. 
Bunge,  W.   H.   (Ret. 
Chambers,   J.   W. 
Cushman,  D.  G. 
Franzen,    E.    T. 
German,   J.   G. 


Missouri  Pacific 
(Incl.  T.&P.) 

Hamilton,   H.  J. 
Hartselle,  R. 

Kieckers,   E.   W.   (Ret.) 
Kuhn,  T.   E. 
Linsteadt,  J.  C. 
Meeks,  \Y.   R.   (Ret.) 
Moore,    I.    A.    (Ret.) 


Mvres,    T.    H. 
Nelson,  J.  H. 
Schmitz,   T.  F. 
Short,  W.   L.   (Ret.) 
Turner,   D.  G. 
William,   I).   R.   (Ret.) 
Wohlschlaeeer,  M.  A. 


(Ret.) 


Wang,  A.  B.  (Ret.) 


Monon 


New  York,  New  Haven   &  Hartford 


Jenkins,  H.  W.  (Ret.) 
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Bond,   E. 

Carter,  J.  W.  (Ret. 

Dearing,  H.   E. 


Norfolk  &  Western 
(Incl.  NYC&StL— Virg.; 

Hedley,  W.  J.   (Ret.) 
Lemanski,  F.  G. 
Moris,   R.    F. 


Rollings,   R.   I. 
Shamblin,  R.  E.  (Ret. 


Everitt,   S.  J. 
Porter,   D.   C. 


Ontario  Northland 

Saunders,  T.   D.   (Ret.)  Spencer,  B.  S. 


Penn  Central  Transportation  Co. 


Anderson,  A.   (Ret.) 
Barr,   A.   S. 

Bowman,   R.   M.   (Ret.) 
Bradfield,   R.   G.   (Ret.) 
Davis,  H.  E.  (Ret.) 
Gottsabend,   W.   J. 
Greenlee,    J.    G. 
Hendrix,   W.   P.    (Ret.) 


Hickok,   B.   M.    (Ret.) 
Johnson,   H.  T.   (Ret.) 
Jorlett,   J.   A.   (Ret.-Hon.) 
Kemmerer,   W.    G.    (Ret.) 
Kendall,    J.    T.    (Ret.) 
Laurick,    M.    ]. 
MeKibbsn,  D.  H.  (Ret.) 
Pahl,  W.   H.,   Jr.   (Ret.) 


Patterson,  J.  M.  (Ret.) 
Robinson,  G.  E.  (Ret.) 
Seltzer,  J.  W.  (Ret.) 
Tetreault,  L.  J.  (Ret.) 
Yon  Behren,  G.  (Ret.) 
Warfield,  H.,  Jr.  (Ret.) 
Warfield,  W.   B.   (Ret.) 


Bhalakia,   M.   P. 


Weaver,   W.   R. 


Petrick,   V.    W. 


Pittsburgh    &   Lake    Erie 


Pittsburgh    &    Shawmut 


Port  Railroad 


Hobbs,   J.   C. 


Richmond,    Fredericksburg    &   Potomac 

Smith,   J.   R.,  Jr.  Tyson,  R.   L. 


Bowman,  H.   R. 
Brvant,    N.    D. 
Eoff,    T.    E. 
Epperson,   E.   D. 


St.  Louis-San  Francisco 

Fetters,   C.   V. 
Fort,    O.    E.    (Ret.) 
Franklin,   E.   E. 
Green,    L.    D. 


Payne,  G.   C. 
Planchon,    I. 
Rankin,   W.   H. 
Warfel,  G.  E. 


Carter,   A.    B. 
Eargle,   J.   M.    (Ret.) 
Hartley,   J.   L. 
Huteheson,  T.  B.  (Ret. 


Seaboard  Coast  Line 

Hutto,   J.   E.   (Ret.) 
Martin,   J.   W.   (Ret.) 
Pitts,  W.  J. 
Rainer,  A.  L. 


Sanders,  T.  G 
Sheffield," J.  J. 
Starling,   S.   L. 


Krefting,   A.    S.    (Ret.) 


Rauch,   D.   L. 


Directory 
Soo  Line 

South  Buffalo 
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Beaver,  J.   F.   (Ret.) 
Benson,  G.  W.  (Ret.-Hon.) 
Bradley,  J.  G. 
Carpenter,   R.  Y. 
Cary,  N.  M. 
Calhoun,   J.   C. 
DeValle,   J.   W. 
Edwards,  J.  W. 
Fox,  R.  L.  (Ret.) 
Hartranft,  J.  B. 
Hicks,  T.  L. 
Hutchens,  J.  O. 


Southern 

Kriegel,   H.   G. 
Lamkin,   J.   R. 
Larkin,   R.   M. 
Lee,    R.   W. 
Lloyd,   H.    R. 
Lowery,   C.    E. 
Loy,   M.   L.,  Jr. 
McGill,  J.  A. 
Messman,  D.  V.  (Ret. 
Miles,  J.  R. 
Mince,   F.   S. 


Oviatt,   M.   P. 
Phillips,   R.  E. 
Pritchett,   J.   S. 
Rothell,  R.  D.  (Ret.) 
Russell,  C.  M. 
Sarris,   P.   T. 
Shepherd,  J.  R. 
Taylor,   W.    L.    (Ret.) 
Wall,   R.   (Ret.) 
Wells,  W.   T. 
Williams,  R. 


Southern  Pacific  Transportation  Co. 
(Incl.  NWP— PE— SD&AE) 


Alley.   F.   T. 
Baker,  F.  A.   (Ret.) 
Boaz,   F.   O. 
Branton,    R.   W. 
Camelle,   E.   J.   (Ret.) 
Cummings,   L. 
Eichenlaub,   C.   M.   (Ret.) 
Fuller,   T.   L. 
Hannigan,   T.   J.,   Jr. 
Harman,  W.  C.  (Ret.) 
Hughes,  C.  A. 
Jackson,  T.  E.  (Ret.) 
Jones,   W.   J.   (Ret.) 


Karsten,  R.  C. 
King,   L.   E. 
Long,   W.   R. 
Lowry,  J.  M.  (Ret.) 
Lynch,   J.    F. 
Manley,  B.  F.  (Ret.) 
Moore,  D.   W. 
Murdock,  G.   L. 
Orphan,   A.   J. 
Prude,  G.   F.  (Ret.) 
Rainev,  W.  H.  (Ret.) 
Safley,  J.  R.  (Ret.) 
Shank,  G. 


Smith,  J.   (Ret.) 
Stade,  A.   F. 

Stephens,  B.  M..  Jr.  (Ret.) 
Sweazy,  J.  R. 
Swift,   R.  W. 
Tardv,  F.  E.  (Ret.) 
Tavlor,  G.  R. 
Trulove,  J.  D.  (Ret.) 
Tucker,  N.  R.  (Ret.) 
Wammel,   K.   L. 
Westerman,  C.  J. 
White,  S.  (Ret.) 
Williamson,  H.  M.  (Ret.) 


Petrick.   V.   W. 


Simonson,  E.   F.   (Ret.) 


O'Bryant,    C.    M. 


South   Central  Tennessee 


Spokane  International 


Texas  Mexican 


Toledo,  Peoria  &  Western 
Patterson,   C.  A.   (Ret.)  Wichler,  H.  E. 
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Ball,   B.   L. 
Beebe,   W.   E. 
Benson,   D.   D. 
Brown,    R.    M. 
Durrant,   H.   B. 
Edwards,   G. 
Fairchild,   E.   H. 
Goodsell,   D.   G. 
Gould,   D.   C. 
Grant,   G.   H. 
Haines,   W.   W. 


Union  Pacific 

Hogel,   E.   C.    (Ret.) 
Hoppell,   V.   E. 
Jones,    L.    L. 
Langan,  A.   E. 
Leach,   L.   J. 
MeKenzie,  L.  E. 
Meng,   R.   E. 
Miller,   D.   E. 
Mimiek,   F.  A. 
Murphy,   M.   R. 
O'Connor,  J.  R. 


Red,   R.   E. 
Reeder,   D.   T. 
Reinert,  K.   E. 
Reiniek,  F.  H. 
Sehlehuber,  R.   L. 
Smedley,  V.  N. 
Sorensen,   N.   N. 
Stephens,   T.   J. 
Tyler,  W.  R.,  Jr.  (Ret.) 
Vogt,  A.  C. 
Walker,   R.   C. 


Stanton,  C.  B. 


Wabash  Valley 


Diehl,    C.    M. 


Western  Maryland 

Gunderson,  R.  R.  (Ret.-Hon.) 


Carlson,  A.  W.  (Ret.) 
Elliott,   C.   E.   (Ret.) 
Foreseth,  C.  E.  (Ret.] 
Groves,  G.  R. 


Western   Pacific 

Howard,  J.  G.   (Ret.) 
Larsen,  J.  L. 
Lelevieh,   L.   E. 
Miller,  J.  C. 


Nordstrom,  R.  D. 
Switzer,  G.  (Ret.) 
Woolford,  F.  R.  (Ret.) 


Duncan,  F. 


Petrick,   V.  W. 


Winston  Salem  Southbound 


Yreka  Western 


Miscellaneous  Members 

Beetle,  G.   R.,  George  Beetle,  Cons.   Engr. 

Burrows,  F.  G.  A.,  California  State  University 

Busch,  K.  L.,  Horner  &  Shifrin  Consulting  Engineers 

Clary,  A.  G.,  Academy  of  Sciences,  Transportation  Research  Bd. 

Dick,  M.  H.  (Hon.),  Railway  Track  &  Structures 

Dove,  R.  E.  (Ret.-Life-Hon.),  Railway  Track  &  Structures 

Goforth,  J.  A.,  Consulting  Engineer 

Hodgkins,  E.  W.,  American  Railway  Engineering  Association 

Howard,  N.  D.  (Ret.-Hon.),  American  Railway  Engineering  Association 

Jackman,  C.  E.,  Transportation  Consultant 

Myers,  E.  T.,   Modern  Railroads 

Osterling,  A.  W.,  Consultant 

Parvin,   C.   F.,  Consulting  Engineer 

Richards,  L.  T.,  A.  T.  Kearney,  Inc. 

Semioli,  W.  J.,  Railway  Track  &  Structures 

Schlueter,  G.  A.,  Railway  Track  &  Structures 

Wood,  A.  J.,   Clark,  Dietz  Engineers,   Inc. 


Professional    Services    Directory 
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ACRES    AMERICAN   INCORPORATED 

CONSULTING    ENGINEERS  AND   PLANNERS 

HEAVY  CIVIL  AND  STRUCTURAL 

INDUSTRIAL  PLANTS—  DAMS  — FOUNDATIONS 

AIRPORTS  — BRIDGES    AND    GEOTECHNICAL  PROJECTS 

FEASIBILITY    STUDIES  —  DESIGN  —  CONSTRUCTION   MANAGEMENT 


Buffalo,  NY  (716)853-7525 
Columbia,  MD  (301 )  992-5300 


Pittsburgh,  PA    (412)  765-3700 


Raleigh, NC  (919)781-3150 
Washington,  DC  (202)  393-2027 


cr-pitMrerlet)  8c  (Associates 

CONSULTING     ENGINEERS 

TRANSPORTATION   SYSTEUS 

ENVIRONUENTAL    SYSTEUS 

CIVIL  ■  STRUCTURAL 


580  NORTHERN  AVENUE,  HAGERSTOWN,  MARYLAND 
WASHINGTON.  D.C. 


MICHAEL  BAKER,  JR.,  INC. 

ENGINEERS  AND  SURVEYORS 

TOTAL 

ENGINEERING  SERVICES 

BEAVER,  PENNSYLVANIA  -   JACKSON,  MISSISSIPPI 
(Other  Offices  in  U.  S.  and  Overseas) 


TRANSPORTATION  ENGINEERING 

RAIL  FACILITIES  PLANNING  AND  DESIGN 


HARLAND  BARTHOLOMEW  AND  ASSOCIATES 

188  JEFFERSON  AVENUE    MEMPHIS.TENN  38103     AND  OTHER  CITIES 


ALFRED   BENESCH   &  COMPANY 

Consulting  Engineers 

Bridges  —  Buildings  —  Highways  —  Special    Structures 
Design  —  Investigation  —  Reports  —  Environmental    Studies 

Z33    N.    Michigan    Ave.  Chicago.    III.    60601 
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Engineers  Architects  Planners 

Booker  Associates,  Inc. 


1139  Olive  St. 
St.  Louis,  Mo.  63101 
343  Waller  Ave. 
Lexington,  Ky.  40504 

10905  Fort  Washington  Rd. 
Fort  Washington,  Md  20022 


CONSULTING  ENGINEERS 

PLANNERS 

ARCHITECTS 


SAL  IN  A,  KANSAS 


Pollution  Control  —  Industrial  Waste  Treat- 
ment —  Storm  Water  Treatment  —  Aerial 
Photo  grammetry  —  Bridges  —  Structures'  — 
Foundations  —  Solid  Waste  Disposal 

KANSAS  CITY,  MISSOURI 


@<itiU*tu<Mi4.  ^HcUfreHeCent  (2<M4utti«t<£  Service  Since  ?*?45 


CONSULTING   CIVIL   ENGINEERS 

DILLSBURG,   PENNSYLVANIA    17019 


W  a  V!  v  vt 


CONSTRUCTION   AND   REHABILITATION   OF   RAILROAD   FACILITIES 

SPECIALIZING:  TRACK,  BRIDGE  AND 
DRAINAGE  FACILITIES 


P.    O.    BOX    510 
CLOSTER,  N.  J.  07624 
(201)   768-271 1-2 


P.   O.   BOX  795 

MANCHESTER   CTR.,    VT.    05255 

(802)  362-1516 


Professional,    Services    Directory 
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CLARK,  DIETZ  -  ENGINEERS,  INC. 

A  CRS  DESIGN  ASSOCIATES,  INC   COMPANY 

211  NORTH  RACE  STREET,  URBANA,  ILLINOIS 

ENVIRONMENTAL 
INDUSTRIAL 
STRUCTURAL 
TRANSPORTATION 

OFFICES  IN  MISSISSIPPI    MISSOURI    TENNESSEE,  FLORIDA    ILLINOIS    INDIANA 


COWIN  &  COMPANY 

INC. 

Mining    Engineers  and   Contractors 

Phone   205-780-7700 

I    South   West    1 8th   Street 

BIRMINGHAM,  ALABAMA  35211 

TUNNELS- 
CONSTRUCTION,  REPAIR,  ENLARGEMENT, 
CONSULTING 


DeLEUW 
CATHER 


De  Leuw,  Gather  &  Company 

Consulting  Engineers  and  Planners 
165  West  Wacker  Drive  .  Chicago.  Illinois  60601 

World-Wide  consulting  services  in: 
Highways    •   Transit    •    Railroads 
Industrial  Facilities 
Water  and  Waste  Engineering 
Environmental  and  Community  Planning 


OPERATING  MACHINERY 
FOR  MOVABLE  BRIDGES. 
BRIDGE  INSPECTORS' 
TRAINING    COURSES. 


Established  1903 

E4RLE 

A  Service-Oriented  Company 

THE    EAPLE    OEAR    AMD    MACHINE    COMPANY 
4707  Stenton  Ave  .  Phil*  .  Pa.  191A4 


ENGINEERING 

BRIDGE    INSPECTIONS 

BRIDGE   REPAIRS 

M  •■  HIN1  R\ 
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ENGINEERS     •     DESIGNERS     •     CONSULTANTS 


EDWARDS  AND  KELCEY  B 

70  South  Orange  Avenue,    Livingston,   New  Jersey  07039     (201)  994-4520 
Boston. New    York.  Minneapolis-  Philadelphia  •  Washington,  DC 

BRIDGES    •    TRACK     •    OPERATIONS    •     ECONOMICS 


THE  ELLINGTON  MILLER  COMPANY 

Designers     -     Builders 

338    Park  Avenue  Phone   (312)   986-9700 

Clarendon,    Illinois    60514 


® 


enviroDYne 
enGineers 


A  Professional  Consulting  Services  F. 


Transportation  •  Environmental 

Food  Engineering*  Energy  •  Civil/Sanitary 

Systems  Studies  and  Design 

offices   in   principal   US.   cities 


Gannett  Fleming 

Corddry  and  Carpenter ,  Inc. 

Engineers  and  Planners 

P.O.  Box  1963  •  Harrisburg,  PA  17105 

Regional  Offices  Located  in  16  Other  Cities 


Bridges  •  Railroads 

Tunnels 

Inspection 

Mass  Transit 

Supervision  Design 

Environmental  Studies 


r 


^Tgreen 

/     IN 

%J  PL 


INTERNATIONAL 

BANNERS      •      ENGINEERS 


CONSULTANTS  TO 

THE  RAILROAD  INDUSTRY 


504  BEAVER  STREET  •   SEWICKLEY,  PENNSYLVANIA  15143    •    TELEPHONE:  [412]  761-2770 


NEW  YORK 


BOSTON 


MORGANTOWN,  W.  VA. 


MANILA 


Professional    Services    Directory 
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Greiner 


COMPLETE  SERVICES:  ENGINEERING, 

ENVIRONMENTAL,  PLANNING  AND 

PROJECT  MANAGEMENT 


Fixed  and  Movable  Bridge  Design, 
Rehabilitation  and  Rating 

Track   Location  and   Relocation  Studies, 
Design   and    Rehabilitation 

Greiner  Engineering  Sciences,  Inc. 

BALTIMORE,  MARYLAND     •     TAMPA,  FLORIDA 


HARDESTY     &     HANOVER 

Consulting   Engineers 

BRIDGES — FIXED   AND   MOVABLE 

HIGHWAYS  AND   RAILWAYS    •    SPECIAL   STRUCTURES 

DESIGN.     INSPECTION,     VALUATION 

101    Park   Avenue,    New    York,    N.Y.    10017 

Jersey    City,    N.J. 


UK 


HARRINGTON  &  CORTELYOU,  INC.  ^jf™^ 

_  ,i.  ,_        ,'  KANSAS  CITY,  MO.  64105 

Consulting  Engineers  8i6/42i-8386 


RAILWAY  AND  HIGHWAY— FIXED  AND  MOVABLE  BRIDGES 

•  CONDITION  INSPECTIONS  •  CONSTRUCTION  PLANS 

•  INVESTIGATIONS  AND  REPORTS  •  CONTRACT  DOCUMENTS 

•  FINAL  DESIGNS  •  CONSTRUCTION  SUPERVISION 

•  TRUMAN-HOBBS  COST  APPORTIONMENTS 


Frederic  R.  Harris,  Inc. 

Consulting  Engineers 

300  E.  42nd  Street,  New  York,  N.Y.  10017  f  21 2}  986-2700 


Baltimore   Boston    Ft.      Lauderdale   Houston    Lake     Success 
HARRIS  Los    Angeles/ Woodbridne 


HDR 


Henningson,  Durham  &  Richardson 


Ar-cn,tecLuoe 

B4CM  Indian  Mills  [>- 

Engineering 

Omens.  NE  68111 

Planning 

|<30S]  399-1000 

Systems 

Ecoec.ences 

Offices  m  16  citioo 
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HAZELET  &   ERDAL 

Consulting  Engineers 

Fixed  &  Movable  Bridges  —  Design         Investigations 

Reports 

150   S.   Wacker   Drive,    Chicago,    III.   60606 

Louisville              Cincinnati 

"HYDRO  CONDUIT  CORPORATION" 

PRESTRESSED  CONCRETE  DIVISION 

P.O.   Box  1609 

Albuquerque,  N.M.  87103 

SUPPLIER  OF  PRESTRESSED  CONCRETE 

BRIDGE  SLABS,  GIRDERS  &  PILING 
TO  AMERICAN  RAILROADS  SINCE   1958 


JOHNSON  &  ANDERSON! 

CONSULTING  ENGINEERS  P.O.  BOX  1166.  PONTIAC,  MICHIGAN  48056  (313)  334-9901 
HOUGHTON  •  MUSKEGON  •  PORT  HURON  •  ST.  CLAIR  SHORES  •  UNITED  MARINE 
ASSOCIATES,  INC.,  CHEBOYGAN,  Ml  •  A  J  &  A  SUBSIDIARY 


R.     T. 

MILORD     COMPANY 

Contractors  &  Engineers 

"Contract*. 

rs   to   America's   Carbuilding    &   Repair   Industry" 

Coast  to  Coast  Service 

9801 

So.    Industrial   Dr.,   Bridgeview,    III.   60455 

312/598-7900        TWX    910/651-3775 

Professional    Services    Directory 
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F.    K.    KETLER    CO. 

RAILROAD  BRIDGE  CONTRACTORS 

EXTRAORDINARY  MAINTENANCE  ON   FIXED  OR 
MOVABLE   SPANS 

Repair  or   Replacement   of   Bearings   and   Operating   Machinery 

Reboring    Pin    Holes   and    Pin    Replacement 

Eyebar  Tension   Adjustment 

327  So.  LaSalle  St.  Chicago,   III.  60604 


(401)  861-290C 


Architects  /  Engineers  /  Planners 


Providence,  R.I. 
Waltham,  Mass. 
Wethersfield,  Ct. 
Nashua,  N.H. 


Mass    Transportation    -    Railroads    -    Highways 
Bridges   -    Structures   -    Rehabilitation    Work 
Electrification   -    Reports   -    Planning   -    Design 
Architectural    -   Hydraulics    -    HVAC 


MODJESKI      AND      MASTERS 

CONSULTING    ENGINEERS 

Fixed  and  Movable  Bridges 
Structures,  Foundations,  Mass  Transportation,   Port  Facilities 

Design  and   Inspection  of  Construction 

Inspection  of  Physical  Condition  and  Rating 

Strengthening,    Rehabilitation,    Reconstruction 


Post    Office    Box    2345.    Harrisburg.    Pa.     17105 
New    Orleans,     La.  Poughkeepsic.    N.Y. 

Chicago.     III.  Washington.     D.C. 
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JOHN  H.   MOON  &  SONS 

BRIDGE  CONTRACTORS 
& 

MADISON  MATERIALS   COMPANY 

PRESTRESS  MANUFACTURERS 

P.  O.  Box  156 
Ridgeland,   Mississippi 

Tel.  (601)  856-8871 


PPAVLO  ENGINEERING  COMPANY 
CONSULTING    ENGINEERS 
STUDIES  —  DESIGN 
CONSTRUCTION    MANAGEMENT 

Highways  •  Bridges  •  Airports  •  Marine     Structures  •  Municipal     Works 

Recreation  •  Transportation    Systems  •  Environmental    Engineering 
114    Fifth    Ave.,    New    York,    N.Y.    10011  (212)    989-7100 


TOTAL  ENGINEERING 

fj»|       Sippican 

\l    '        Consultant's 

wVi       International, 

Inc. 

1033    Massachusetts    Avenue 
Cambridge,    Massachusetts    02138 
(617)     868-1200 

Sverdrup 


Sverdrup  &  Parcel 
and  Associates,  Inc. 

800  North  12th  Boulevard 
St.  Louis.  Missouri  63101 


RAILROAD  AND  HIGHWAY  BRIDGES 
TUNNELS  •  RAILWAY  RELOCATION  • 
ENVIRONMENTAL  STUDIES  &  ENGINEERING 


•  MASS  TRANSIT 
YARD  FACILITIES 

•  DESIGN  •  PLANNING 


TURNER  ENGINEERING  COMPANY 

Railway  Engineering 

207    Hobbs    Bldg.,    4205    Hillsboro   Road 
Nashville,   Tenn.   37215 


Albany.     N.Y..     Burnsville,     Miss..     Charlotte.     N.C.,     Nashville,     Tenn. 


Professional    Services    Directory 
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URBAN  ENGINEERS,  INC. 


Consultants 
Planning    and    Design 


Phila.,     Pa.:     Erie,     Pa.:     Buffalo,     N.Y. 

Camden,     N.J.;     Baltimore,     Md.; 

Washington,     D.C.;    Teheran,    Iran; 

Lagos,     Nigeria 


Rapid   transit  -  Railroads  -  Highways  -  Airports  -  Bridges  -  Structures 

Roadway — terminal — station    Facilities — Environmental    Impact    Studies 
Civil,     Structural,    Highway,    Transit,    Architecture 
Mechanical,     Electrical    and     Construction    Management 


RALPH  WHITEHEAD  &  ASSOCIATES 

Consulting  Engineers  •  Charlotte  &  Atlanta 

P  O  Box  4301  Chartotte.  North  Carolina 

Telephone  704  372-1885 

BRIDGES     •     HIGHWAYS     •     RAILROADS 
RAIL  &  BUS  TRANSIT  •AIRPORTS  •  BUILDINGS 


vy I L  S  O  N 
$  Company 

I    Engineers    I 


(fanfeletc  £*tyi*te&ii*ty  Se/ivice& 


GRADING 


RAILROAD  BRIDGES  &  SPURS 
DRAINAGE   •   SURVEYS   •    PHOTOGRAMMETRY 


SALINA.  KS  KANSAS  CITY.  KS 

BOX  1648      67401         BOX  1620      66117 
(91318270433  (913)342  0751 


WICHITA,  KS 

BOX  3119      67201 

(316)  264-9175 


ALBUQUERQUE.  NM 

BOX  3305      87190 

(505)  255-4350 


BIBLIOGRAPHY  OF  CONTENTS 

of  Proceedings  of 

the 
American   Railway 

BRIDGE  &  BUILDING 

Association 
1969-1977 


VOLUME  74   (1969) 
Committee  Reports: 

Concrete  Trestles  Ties — Their  Manufacture  and  Installation  (A.  C.  Jones,  Chm) 
Prefabricated  Panels  for  Bridge  Renewals — Practicality  and  Economics  (L.  C.  Harris, 

Chm) 
Communication  Between  Management,  Supervisors  and  Men  (J.  C.  Hobbs,  Chm) 
Inspection  of  Masonry  Structures  and  Steel  Bridges  (J.  W.  DeValle,  E.  E.  Runde, 

T.  A.  Reynolds) 
Tools  and  Equipment  (J.  W.  Chambers,  Chm) 

Heavy  Equipment  for  B&B  Work 

Portable  Power  Tools  for  B&B  Work 


VOLUME  75   (1970) 
Committee  Reports: 

Maintenance  and  Renewal  of  Tunnel  Linings  (J.  A.  Caywood,  Chm.) 

Posting  Piling  Using  Epoxy  Resins  (J.  W.  Storer,  Chm.) 

Progress   in   Development   and    Testing   Track    Scales   for   Coupled-In-Motion    Weighing 

(A.  L.  Hunter,  Chm.) 
Waterproofing  Railroad  Bridge  Decks  (F.  P.  Drew,  Chm.) 
Rail-Highway  Equipment  (E.  A.  Albert,  Chm.) 


VOLUME  76   (1971) 
Committee  Reports: 

Concrete-Filled  Pipe  Piles,  Bents  and  Piers  (D.  T.  Hughes,  Chm.) 
Recruiting  of  Qualified  Personnel  Into  B&B  Department  (C.  Gould,  Chm.) 
B&B  Inspection  Reports  and  Forms  (W.  C.  Sturm,  Chm.) 
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VOLUME  77   (1972) 

Committee  Reports: 

Cast-In-Drilled-Hole  Concrete  Piling  (K.  L.  Wammel,  Chm.) 
Steel  Protective  Coatings  (W.  R.  Hyma,  Chm.) 
Weathering  Steel  (J.  W.  Davidson,  Chm.) 

Prestressed-Concrete  Railroad  Bridges — New  Developments,  Problems,  Etc. — 
(C.  A.  Hughes,  Chm.) 


VOLUME  78  (1973) 
Committee   Reports: 

Water  and  Air  Pollution  As  Applicable  to  B&B  Work  (W.  G.  Byers,  Chmn.) 
Precast  Concrete  Caps  for  Timber  Bents,  Steel  and  /or  Concrete  Piling 

(J.   Pavne,   Chmn.) 
Revising  Work  Practices  to  Minimize  Traffic  Interference  (R.  C.  McMaster,  Chmn.) 


VOLUME  79  (1974) 

Committee  Reports: 

Inner  and  Outer  Guard  Rails  on  Bridges  (J.  R.  I\vinski/J.  C.  Hobbs,  Co-Chmn. 
Protection  of  Bridges  Over  Navigable  Streams   (M.   Noyszewski,   Chmn.) 
Concrete  Restoration  (B.  J.  King,  Chmn.) 


VOLUME  80  (1975) 

Committee  Reports: 

Trends  Toward  Bridges  Built  with  Combination  Timber,   Concrete  and  Steel  Compo- 
nents (J.  G.  Robertson,  Chmn.) 
Fire  Protection  Systems  for  Bridges  and  Buildings  (W.   E.   Halley,  Chmn.) 
Controlling  Water  Pollution  at  Mechanical  Facilities   (W.  J.   Gunkle,   Chmn.) 
Selection   and   Maintenance   Mechanical   Facilities   for   Buildings   (W.   C.   Sturm,   O.   C. 
Denz,  F.   D.   Day,  E.   B.   Dobranetski  and  J.   L.   Gray) 


VOLUME  81  (1976) 

Committee   Reports: 

Historv  of  Railroad   Bridge   Development  (James   Budzileni,   Chmn.) 

Planning  and  Scheduling  B&B  Work  (R.  C.  Force,  Chmn.) 

Problems  Encountered   In   Remodeling   Existing   Buildings  (W.   C.   Sturm,   Chmn.) 


VOLUME  82  (1977) 
Committee  Reports: 

Replacing  or  Making  Heavy  Repairs  to  Bridges  Having  Continuous  Welded   Ra 

(W.  W.  Haines,  Chmn.) 
Effect  of  Unit  Train  Operation  on  Bridges  (F.  D.  Day,  Chmn.) 
Maintenance  of  Branch  Line  Bridges  (E.  C.  Patterson,  Chmn.) 


Over   97   Years   of   Service   to   the   Railroad    Industrj 

PETTIBONE      CORPORATION 

RAILROAD    DIVISION 

233   S.   WACKER    DR.       •       CHICAGO.    ILL     6O6O6 

